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Encoded 
recorder/player timer prepro- 
gramming informatioD listed in 
a television calendar allows a 
timer preprogramming feature 
on a video cassette recorder 
VCR to be programmed using 
a compressed code of as few 
as 1 to 8 digits, which are 
decoded by a decoder built 
into a video recorder to conven 
the compressed code into 
channel, date, time and length 
information. The channel, date, 
time and length information is 
used to select channels, start 
recording, and stop recording at 
the appropriate time. A remote 
control transmitter mounted 
in the video recorder transmits 
signals to an external channel 
selection device to select 
channels for recording. A local 
chaninel map is stored so that 
the channel iiiformation from 

the compressed codes can be utilized to tune the correct channel even though channel numbers in different localities may be diffeienL A 
remote for controlling the video recorder is included and may be a universal remote control capable of storing infrared code protocols 
for commanding di^erent brands and model of video devices. The programming of infrared codes and protocols in the remote control is 
performed by transmissions over telephone lines. The programming of local channel map data and infrared codes and protocols in the 
video recorder are performed by transmissions over telephone lines to the remote control followed by transmissions from the remote 
control to the video recorder. 
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APPARATUS AND METHOD VSSNG COMPRESSED CODES 
FX)R TELEVISION PROGRAM RECORD SCHEDULING 

Field of thg Inv^firin,^ 

This invention relates generally to video cassette recorder systems and particularly to an 
^paratus and method for using encoded information to shorten the time required to perform 
timer prq)rogramming and for remotely controlling various home electronic devices and for 
easily performing an initial setup routine of such an apparatus. 

20 Prior Art 

TTie video cassette recorder (VCR) has a number of uses, including playing back of tapes 
filmed by a video camera, playing back of pre-recorded tapes, and recording and playing back 
of broadcast and cable television programs. 

To record a television program in advance of viewing it, a two-stq) process is often used: 
(1) obtain the corrert channel, date, time and lengtii (CDTL) information from a television 
program guide, and (2) program this CDTL information into the VCR. Dq)ending on the 
model, year and type of the VCR. the CDTL information can be programmed in various ways 
including: 0) pushing an appropriate sequence of keys in the console according to instructions 
contained in the user's manual, (ii) pushing an appropriate sequence of keys in a remote 
30 hand-held control unit according to instructions contained in tiie user's manual (remote 

programming), and Cui) executing a series of keystrokes in tiie remote hand-held control unit 
in response to a menu displayed on die television screen (on-screen programming). Other 
techniques for timer preprogramming have been suggested including: Ov) reading in certain 
bar-code information using a light pen Oight pen programming), and (v) entering instructions 
through a computer or telephone modem. These various mediods differ only in the physical 
means of specifying the information whUe die contents, being CDTL and certain 
power/dock/timer on-off commands are generally common although the detailed protocol can 
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1 vary with different model VCRs. Methods (i) and (ii) described above can require up to 

100 keystrokes, which has inhibited the free use of the timer preprogramming feature of 
VCRs. To alleviate this, new VCR models have included an "On-Screen Programming" 
feature, which permits remote input of CDTL information in response to a menu displayed 
5 on the television screen. Generally on screen programming of CDTL information requires 

an average of about 18 keystrokes, which is less than some of the prior methods but still 
rather substantial. Some of the other techniques such as (iv) above, require the use of special 
equipment such as a bar code reader. 

In general Ae present state of the art suffers from a numb» of drawbacks. First, the 
procedure for setting the VCR to record in advance can be quite conq)lex and confusing and 
difficult to learn; in fact, because of this many VCR owners shun using die timer 
prq)rogramming record feature. Second, tiie transcription of die CDTL information to the 
VCR is hardly ever error-free; in fact, many users of VCR's timer preprogramming features 
express concern over die high incidence of programming errors- Third, even for experienced 
15 users, tfie process of entering a lengthy sequence of information on the channel, date, time 

and length of desired program can become tedious. Fourth, techniques such as reading in 
bar-code information or using a computer require special equipment These drawbacks have 
created a serious impedance in the use of a VCR as a recording device for television 
programs. The effect is tbat time shifting of programs has not become as popular as it once 
was thought it would be. Accordingly, there is a need in the art for a simpler system for 
effecting VCR timer prq>rogramming which will enable a user to take advantage of the 
recording feature of a VCR more folly and freely. 
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SummaTY of the Inygntiftn 

A principal feature of the invention is providing an improved system for the selection 
and entering of channel, date, time and lengtii (CDTL) information required for timer 
prq)rogramming of a VCR which is substantially simpler, foster and less error-prone than 
present techniques. Another principal feature of the invention is providing televisions having 
an embedded capability for timer programming control. 

In accordance with the invention, to program the timer preprogramming feature of a 
video system, Aere is an apparatus and metfiod for using encoded video records /player timer 
prq>rogranmiing information. The purpose is to significantly reduce the number of 
keystrokes required to set up die timer prq)rogramming feature on a VCR. In accordance 
with this invention it is only necessary for the user to enter a code with 1 to 8 digits or more 
into the VCR. Tliis can be done either remotely or locally at the VCR. Built into eidier the 
remote controller or the VCR is a decoding means which automatically converts the code into 
the proper CDTL programming information and activates the VCR to record a given 
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1 television program with the corresponding channel, date, time and length. Generally multiple 

codes can be entered at one time for multiple program selections. The code can be printed 
in a television program guide in advance and selected for use with a VCR or remote 
controller with the decoding means. 
5 A product embodying these features is now commwcially available and has enjoyed 

great commercial success. This instant programmer, sold under the VCRPIus+* trademark, 
consists of a handheld unit into which compressed codes (each 1 to 8 digits long) for 
television programs to be recorded are entered. The compressed codes are most commonly 
found in printed television listings. The instam programmer decodes the compressed codes 
into channel, date, time-of-day and lengdi commands which are then stored in the 
programmer's memory. When date and time of the program in the memory that is scheduled 
the nearest to the current time coincides with die current time, as determined by an internal 
clock, the instant programmer, using an infrared transmitter and universal remote technology, 
sends infrared remote control signals to a cable box or a video recoider to change the channel 
to die correa channel and infrared remote control signals to a video recorder to turn the 
recorder on and begin recording. After the length for the program, stored in memory, has 
el^sed, an infrared remote control signal to stop recording is sent to the video recorder. 

Before the VCRPIus + programmer can be used, the user must perform an initial setup 
procedure. This procedure includes entering the brands and models of the user's video 
recorder and cable box into die programmer, setting die clock in the programmer, and 
entering a local channel map which maps "national" channel numbers for certain networks 
and cable channels into the actual channel numbers used for diese channel by die user's cable 
system. The instant prognunmer is manufectured widi die infrared codes necessary to 
remotely control a wide variety of cable boxes and video recorders stored in ROM. The 
model and brands of the cable box and video recorder must be entered so that the instant 
programmer wUl use die correct ones of die infrared codes stored in ROM for die user's 
particular video recorder and cable box. 

In a parent application to the present application, an alternate embodiment is disclosed 
in which the decoder, memory and infrared transmitter of die instant programmer are 
embedded in a video recorder. The 1 to 8 digit compressed codes are entered direcdy into 
the video recorder, eidier tiirough keys oo die video recorder or tiirough a remote for die 
video recorder. The compressed codes ire decoded by die video recorder mto channel, date, 
time^f-day and lengdi commands and stored into the video recorder's memory. When die 
time and date of a program in memory coincides widi die real time as supplied by die clock 
in die video recorder, die video recorder iransmia, using its infrared transmitter and universal 
remote technology, infrared remote control signals to a cable box diat change die channel 
tuned by die cable box to die desired channel. The video recorder dien internally signals 
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1 itself to begin recording the television signal received from the now correctly tuned cable box. 

Wh«i the length, stored in memory, has elapsed, the video recorder turns itself off. 

Like with the VCRPlus+ instant programmer, before the video recorder with a built 
in instant programmer and remote control transmitter can be used, an initial setup procedure 
5 must be performed. The brand and model of cable box and the local channel map must be 

manually entered into the video recorder. 

The present invention includes an improvement to the video recordw with a built in 
instant programmer and remote control transmitter. Hie invention involves downloading data 
over telq>hone lines from a remote site to the video recorder. In several embodiments the 
10 information downloaded is initial setup data diat otherwise would have to be manually keyed 

in by the user. Instead, the user can call a customer stfvice representative on the telq>hone 
and orally give the representative the information necessary to perform the initial setup. The 
r^resentative dien enters the necessary information into a computer which, in turn, 
downloads the data over the telephone line to die video recorder which has been connected 
15 to the telq)hone Ime. In various embodiments, the video recorder is connected to tiie 

telq)hone line by a modular phone jack m die video recorder or duough die telq)hone's 
earpiece which is held in die proximity a microphone connected to the video recorder. In 
odier embodiments, data is downloaded first over a telqihone line into a VCR remote control, 
instead of into die video recorder direcdy. in any of die ways diat die data can be transmitted 
to die video recorder. Thereafter, die dau is retransmitted from die VCR remote control to 
die video recorder dirough infrared remote control signals transmitted by die VCR remote and 
received by the video recorder. 

In any of diese embodunents. die initial setup data is transferred and stored into the 
video recorder widiout the user having to key die information manually. 

Anodier principal object of die invention is to embed the decoding means into a 
television. The television would dien at die appropriate time distribute die proper commands 
to a VCR and a cable box to record the desired program. The user would use die television 
r^note or controls on die television to enter die code diat signifies die program to be 
recorded. The same television remote and controls on the television would also be used to 
perform normal television control functions, such as diannd selection. When the codes are 
entered diey are transmitted to die television and die decoder in die television, which decodes 
die codes into CDTL information and dien die codes diemselves and die CDTL information 
could be displayed "on screen" so diat die user can verify diat die proper codes have been 
ent«ed. Then at die ^ropriate time the television would transmit die proper commands to 
a VCR and a cable box, if necessary, to command die recording of die selected program. 
This control function can be carried out by using an infrared link by placing infrared 
transmitters on die television cabinet, preferably at die corners. The television circuitry 
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would include the capability of storing or learning the infrared code protocols for the VCR 
and the cable box. 

Another principal objea of the invention is to embed the decoding means into various 
equipments associated with television, such as a video cassette recorder, cable box or satellite 
receiver. In any system the decoding means would only have to be present in one of the 
equipments, such as the cable box, which would then at the appropriate time distribute the 
propw commands to the other equipments such as a VCR and a satellite receive- to record 
the desired program. The user would use the television remote or controls on the equipmwit 
with the decoder to enter die code that signifies the program to be recorded. Hie same 
television remote would also be used to perform normal television control functions, such as 
channel selection. When the codes are entered they are transmitted to the equipment with the 
decoder, which decodes the codes into CDTL information. Hien at the appropriate time the 
equipment with the decoder would transmit the proper commands to a the other equipment 
such as a VCR, satellite receiver and a cable box to command the recording of the selected 
program. This control function can be carried out by using an infrared link by coupling 
infrared transmitters on the equipment with the decoder. The infrared transmitter can be 
placed in a infrared dome on the equipment, mounted behind the front panel, attached to a 
mouse coupled via a cable to the equipment with the decoder with the mouse placed near the 
receiver, or attached to a stick on miniature mouse coupled via a cable to die equipment widi 
die decoder with the miniature mouse attached to the device widi the receiver. The 
equipment with die decoder would include die capability of storing or learning die infrared 
code protocols for the odier equipment, such as a VCR, satellite receiver and a cable box. 

Another embodiment of the invention includes a fidl fimcdon universal remote control 
capable of controlling various home electronic devices. The functions of die buttons of die 
remote control and die infrared codes needed to perform die functions are programmed 
remotely, such as by transmissions over telq)hone lines received by a microphone in die 
remote control. 

CKher objects and many of die attendant features of diis invention will be more readily 
appreciated as die same becomes better understood by reference to die following detaOed 
descriptions and considered in connection widi die accompanying drawings in which like 
reference symbols designate like parts throughout die figures. 
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' Brief Description of t he Drawings 

FIG. 1 is a schematic showing apparatus according to this invention with the code 
decoder means embedded in the video cassette recorder; 

FIG. 2 U a schematic of the VCR embedded processors for command control and code 
5 decoding; 

FIG. 3 is a schematic showing a preferred embodiment according to this invention with 
the code decoder means embedded in a remote controller; 

FIG. 4 is a schematic of the processor embedded in the remote controller; 
FIG. 5 is a schanatic of a universal remote controller with the code decoder means 
embedded in the universal remote controller; 

FIG. 6 is a flow gr^h of the G-code decoding technique; 
FIG. 7 is a flow graph of the G-code encoding technique; 

HG. 8 is an Ulustration of part of a tdevision calendar according to this invention; 
FIG. 9 is a flow chart for decoding for cable channels; 
FIG. 10 is a flow chart for encoding for cable channels; 

HG. 11. is a flow graph of the G<ode decoding for cable channels including 
conversion from assigned cable channel number to local cable carrier channel number; 
HG. 12 is a means for decoding including a stack memory; 
FIG. 13 is a flow chart for program entry into stack memory; 
FIG. 14 is an operation flow chart for sending programs from remote control to main 
unit VCR; 

FIG. 15 is a perspective view of an apparaois for using compressed codes for recorder 
preprogramming according to a preferred embodiment of the invention; 

FIG. 16 is a from view of the apparatus of FIG. 15 showing a forward facing light 
25 emitting diode; 

HG. 17 is a perspective view of the apparatus of HG. 15 placed in a mounting stand; 
FIG. 17A is a front elevational view of the apparatus of FIG. 15 placed in the 
mounting stand as shown in FIG. 17; 

FIG. 18 is a detail of the LCD display of the apparatus of FIG. 15; 
HG. 19 is a perspective view showing a manner of placing the apparatus of FIG. 15 
relative to a cable box and a VCR; 

FIG. 20 is a perspective view showing a manner of placing the mounting stand with 
the apparatus of FIG. 15 mounted thereon near a cable box and VCR; 

FIG. 21 is a schematic showing apparatus for using compressed codes for recorder 
prq>rogramming according to a preferred embodiment of the invention; 

FIG. 22 is a detailed schematic showing a preferred embodiment of apparatus 
implementing the schematic of FIG. 21; 
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FIG. 23 is a flow graph for program entry into the apparatus of FIG. 15; 

FIG. 24 is a flow graph for review and program cancellation of programs entered into 
the apparatus of FIG. IS; 

FIG. 25 is a flow graph for executing recorder preprogramming using compressed 
codes according to a preferred embodiment of the invention; 

FIG. 26 is a flow graph for encoding program channel, date, time and length 
information into decimal con^)ressed codes; 

FIG. 27 is a flow graph for decoding decimal compressed codes into program channel, 
date, time and length information; 

FIG. 28 is an embodiment of an assigned channel number/local channel niunber table; 

FIG. 29 block diagram of a system including a television having a G-code decoder; 

FIG. 30 is a schematic of a television having a G-code decoder; 

FIG. 31 is a schematic showing apparatus for a G-code decodo* in a television having 
G-code decoding; 

FIG. 32 is a block diagram of a system including a television having a G-code 
decoder, a VCR, a cable box and a satellite receive; 

FIG. 33 is a block diagram of a system including a VCR having a G-code decoder, 
a television, a cable box and a satellite receiver; 

FIG. 34 is a block diagram of a system including a cable box having a G-code 
decoder, a television, a VCR, and a satellite receiver; 

FIG. 35 is a block diagram of a system including a satellite receiver having a G-code 
decoder, a television, a VCR, and a cable box; 

FIG. 36 is a perspective view showing a cable box placed on top of a VCR having an 
infrared transmitter behind the front panel which conunimicates to the cable box infrared 
receive- via reflection; 

FIG. 37 is a pwspective view showing a cable box placed on top of a VCR having an 
infrared transmitter inside a infrared dome on the top of the VCR which communicates to the 
cable box infrared receiver; 

FIG, 38 is a per^>ective view of a VCR having an infrared transmitter inside a mouse 
coupled via a cable to the VCR with the mouse placed near the cable box infrared receiver; 
and 

FIG- 39 is a perspective view of a VCR having an infr^ed transmitter inside a 
miniatur e mouse coupled via a cable to the VCR with the miniature mouse stuck onto the 
cable box near the infrared receiver. 

HG. 40 is a perspective view of a second apparatus for using compressed codes for 
recorder preprogramming according to a preferred embodiment of the invention. 
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1 FIG. 41 is a bottom view of the apparatus of FIG. 41 showing a microphone hole and 

two electrical contact holes. 

FIG. 42 shows the apparatus of FIG. 40 being used in conjunction with a telephone, 
FIG. 43 is a schematic showing second apparatus for using compressed codes for 
5 recorder preprogramming according to a preferred embodiment of the inventioa. 

FIG. 44 is an alternate schematic showing second apparatus for using compressed 
codes for recorder pr^rogranuning according to a prefmed embodiment of the invention. 

FIG. 45 is a perspective view of an apparatus for programming remote controls with 
memories according to a preferred embodiment of the invention. 

FIG. 46 is a perspective view of the apparatus of FIG. 45 with the hinged lid in the 
open position. 

FIG. 47 is a rear view of the apparatus of FIG. 45 showing telq)hone and computer 
input/output ports. 

FIG. 48 is a bottom view of Ae apparatus of FIG. 15 showing electrical contact access 

15 holes. 

FIG. 49 is a perspective view of the apparatus of FIG. 45 coupled to an apparatus 
according to FIG. 15, 

FIG. 50 is a perspective view of the apparatus of FIG, 45 coupled to an apparatus 
according to FIG. 40. 

FIG. 51 is a schematic showing apparatus for programming remote controls with 
memories according to a preferred embodiment of the invention. 

FIG. 52 is a schematic showing the electronic connection between apparatus for 
programming remote controls widi memories according to a preferred embodiment of the 
invention and a personal computer. 

FIG. 53 is a perspective view of a complete universal remote control capable of using 
compressed codes for recorder preprogramming according to a preferred exnbodiment of the 
imreotion. 

FIG, 54 is a front view of the apparatus of FIG. 53. 

FIG. 55 is a side view of the apparatus of FIG. 53 showing a microphone opening and 
30 an dectrical cootact access hole. 

FIG. 56 is a rear view of the apparatus of FIG. 53. 

FIG. 57 is a back view of the apparatus of FIG. 53 showing electrical contact access 

holes. 

FIG. 58 is a block schematic of an embodiment of the ^paratus of FIG. 53. 
FIG- 59 is a block schematic of an alternative embodiment of the apparatus of 
FIG. 53. 
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1 FIG. 60 is a flow chart of the process of remotely programming the apparatus of 

FIG. 53 over telephone lines. 

FIG. 61 shows the apparatus of FIG. 53 in its upright position, resting on a coffee 
table on the apparatus* rear surface. 
5 FIG. 62 is a cross sectional view taken along line 7-7 of FIG. 53. 

FIG. 63 is a cross sectional view taken along line 8-8 of FIG.. 53. 
FIG. 64 is a cross sectional view taken along line 9-9 of FIG. 53. 
FIG. 65 is a perspective view of an alt^native embodiment of the remote control of 
FIG. 53. 

10 FIG. 66 is a top view of the remote control of FIG. 65. 

FIG. 67 is a side view of the remote control of FIG. 65. 
FIG. 68 is a front view of Ae remote control of FIG. 65. 
FIG. 69 is a rear view of the renoote control of FIG. 65. 
FIG. 70 is a bottom view of the remote control of FIG. 65. 

FIG. 71 is a perspective view of a second alternative embodiment of the remote 
control of FIG. 53. 

FIG. 72 is a top view of the remote control of FIG. 71. 
FIG. 73 is a side view of the remote control of FIG. 71. 
FIG. 74 is a rear view of tibe remote control of FIG. 71. 
20 FIG. 75 is a fix)nt view of the remote control of FIG. 71. 

FIG. 76 is a bottom view of the remote control of FIG. 71. 

FIG. 77 is a block diagram of a system for downloading initial setup data from a 
remote site, dirough a remote control, to a video recorder capable of controlling other 
devices, according to a preferred embodiment. 
2^ FIG. 78 is a flow diagram of a m^od for downloading initial setup data from a 

remote site, through a remote control, to a video recorder, according to a preferred 
raibodiment. 

FIG. 79 is a block diagram for an alternative embodiment of the system shown in 

FIG. rr. 

-'O FIG. 80 is a block diagram for an alternative embodiment of the system shown in 

HG. 77. 

FIG. 81 is a block diagram for an altmiative embodiment of die system shown in 
FIG. 77, 

FIG. 82 is a diagram of a system for downloading television program data to a 
35 td^hone downloadable progranuner for control of video records and channel selectors. 

FIG. 83 is a flow diagram showing the operation of the system shown in 
FIG. 82. 
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1 Detailed Descrintinn 

Referring now to the drawings, and more particularly, to FIG. 1, there is shown an 
apparatus for using encoded video recorder/player timer prqirogramming information 10 
according to this invention. The primary components include a remote controller 12 and a 
5 video cassette recorder/player with G-code decoder 14, which can be controlled by remote 

controller 12 via a command signal 16. The remote controller 12 can have a number of keys, 
which include numerical keys 20, G-code switch 22, fimction keys 24, program key 26 and 
power key 27. There are means in the remote controller 12 that interprets each key as it is 
pressed and sends the proper command signal 16 to the VCR via an infrared li^t emitting 
diode 28. Except for the G-code switch 22 on the remote controller 12 in FIG. 1, the remote 
controller 12 is essentially the same as any other remote controUo- in function. The G-code 
switch 22 is provided just to allow the user to lock die remote controller 12 in the G-code 
mode whUe using a G-code, which is the name given to the compressed code which is the 
encoded CDTL information, to perform timer prq)rogramming. 

A G-code consists of 1 to 7 digits, although more could be used, and is associated with 
a particular program. A user would look up the G-code in a program guide and just enter 
the G-code on the remote controller 12. instead of the present state of the art, which requires 
that the user enter the actual channel, date, time and lengdi (CDTL) commands. 

In order to understand the advantages of using a G-code, it is helpfol to describe the 
best of the current state of the art, which is "on screen programming' with direct numerical 
entry. This technique involves about 18 keystrokes and the user has to keep switching his 
view back and forth between the TV screen and the remote controller whOe entering the 
CDTL information. This situation may be akm to a user having to dial an 18 digit telephone 
number while reading it from a phone book. The number of keys involved and the switching 
25 back and fortii of the eye tend to induce errors. A Qrpical keying sequence for timer 

recording using on-screen CDTL programming is as follows: 



15 



20 



PROG 2 1 15 07 30 2 08 00 2 04 PROG 

The first program (PROG) key 26 enters the progranmiing mode. TTieo a sequence of 
numerical keys 20 are pushed. TTie 2 means it is timer recording rather than time setting. 
The 1 means the user is now ent»ing the settings for program 1. The 15 is the date. The 

07 is starting hour. The 30 is a starting minute. The 2 means pm. The next sequence 

08 00 2 is the stopping time. The 04 is channel number. Finally, the PROG is hit again to 
exit die program mode. 

By contrast, this command could have been "coded" and entered in a typical G-code 
sequence as follows: PROG 1138 PROG. To distinguish that die command is a coded 
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G-code, the G-code switch 22 should be turned to the "ON" position. Instead of having a 
switch, a sqjarate key "G" can be used. The G-code programming keystroke sequence would 
then be: G 113S PRCXi. 

The use of a G-code does not preclude "on-screen" confirmation of the program 
Information that has been entered. When the keystrokes "PROG 1138 PROG" are entered 
with the G-code switch in the "ON" position, the G-code would be decoded and the 
television could display the following message: 



15 



20 



PROGRAM DATE START TIME STOP TIME CHANNEL 

^0 1138 15 7:30 PM 8:00 PM 4 

In order for the G-code to be useful it must be decoded and apparatus for that purpose 
must be provided. Referring to FIG. 1, a video cassette recorder/player with G-code decoder 
14 is provided to be used in conjunction with remote controller 12. The command signal 16 
sent from the remote controller 12 is sensed by the photodiode 32 and converted to electrical 
signals by command signal receiver 30. The electrical signals are sent to a command 
controller 36, which interprets the commands and determines how to respond to the 
conunands. As shown in FIG. 1, it is also possible for the command controller 36 to receive 
commands from the manual controls 34 that are normally buUt into a VCR. If the command 
controller 36 determines that a G-code was received then the G-code wUl be sent to the 
G-code decoder 38 for decoding. The G-code decoder 38 converts the G-code into CDTL 
information, which is used by the command controller 36 to set the time/channel 
programming 40. BuUt into the VCR is a clock 42. This is normally provided in a VCR and 
is used to keep track of the date and time. TTie clock 42 is used primarily by the 
25 time/channel programming 40 and the G-code decoder 38 functions. "ITie time/channel 

programming 40 function is set up with CDTL information by the command controller 36. 
When the proper date and time is read from clock 42, then the time/channel programming 
40 function turns the record/playback 44 function "ON" to record. At the same time the 
tuner 46 is tuned to the proper channel in the television signal 18. t fl»iT the user can 
command the record/playback 44 function to a playback mode to watch the program via the 
television monitor 48. 

An alternate way to control the recorder is to have die command controller 36 keep 
all the CDTL information instead of sending it to the time/channel programming 40. The 
command controller would also keep track of the time by pwiodically reading clock 42. The 
command controller would then send commands to the time/channel programming 40 to turn 
on and off the recorder and to tuner 46 to cause it to tune to the ri^t channel at the right 
time according to the CDTL information. 
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1 The clock 42 is also an input to G-code decoder 38, which allows the G-code decoding 

to be a function of the clock, which lends a measure of security to the decoding technique and 
makes it harder to copy. Of course this requires that the encoding technique must also be a 
function of the clock. 

5 A possible realization of the command controller 36 and the G-code decoder 38 is 

shown in FIG. 2. The command controller 36 function can be realized with a microprocessor 
50, a random access memory 52 and a read only memory 54, which is used for program 
storage. The input/output 56 function is adapted to receive commands from the command 
signal receiver 30, the manual controls 34 and die clock 42, and to output signals to a display 
35, the clock 42, and the time/channel programming 40 function. If the microprocessor 50 
interprets that a G-code has been received, then the G-code is sent to microcontrollw 60 for 
decoding. The microcontroller 60 has an embedded random access memory 62 and an 
embedded read only memory 64 for program and table storage. Tlie clock 42 can be read 
by both microprocessor 50 and microcontroller 60. 

An alternative to having microcontroller 60 perform the G-code decoding is to build 
the G-code decoding directly into the program stored in read only memory 54. This would 
eliminate the need for microcontroller 60. Of course, other hardware to perform the G-code 
decoding can also be used. Hie choice of which unplementation to use is primarily an 
economic one. 

The blocks in FIGS. 1 and 2 are well known in the prior art and are present in the 
following patents: Fields, Patent No. 4,481,412; Scholz, Patent No. 4,519,003; and 
Brugliera, Patent No. 4,631,601. For example, clock 42 is analogous to element 7 in Scholz 
and element 17 in Brugliera. Odier analogous elements are: command signal receiver 30 and 
Scholz 14 and Brugliera 12; tuner 46 and Scholz 6 and Brugliera 10; time/channel 
programming 40 and Scholz 8, 11 and Brugliera 16; record & playback 44 and Scholz 1, 
2, 4; command controller 36 and Scholz 11, 10 and Brugliera 12; microprocessor 50 and 
Fields 27; RAM 52 and Fields 34; ROM 54 and Fields 33; manual controls 34 and Scholz 
15, 16; and remote controller 12 and Scholz 26 and Brugliera 18. 

FIG. 3 illustrates an alternate preferred embodiment of this invention. In FIG. 3 a 
remote controller with embedded G-code decoder 80 is provided. The remote controller with 
embedded G-code decoder 80 is very similar to remote controller 12, except for the addition 
of the G-code decoder 82. Note that it is also possible in any remote controller to provide 
a display 84. The remote controUw with embedded G-code decoder 80 would be used in 
conjunction with a normal video cassette recorder/player 70, which would not be required to 
35 have an embedded G-code decoder. The numerals for the subelements of video cassette 

recordw/player 70 are the same as described above for the video cassette recorder/player with 
G-code decoder 14 and have the same function, except for the absence of G-code decoder 38. 
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1 This preferred embodiment has the advantage that it can be used in conjunction with VCRs 

that are presently bemg used. These do not have a G-code decoding capability. Rq)lacing 
their remote controllers with ones that have this capability built-in can vastly improve the 
capability to do timer preprogramming for a modest cost. 
5 FIG. 4 illustrates a possible realization of the G-code decoder 82 built into the remote 

controller with embedded G-code decoder 80. A microcontroller 60 can be used as before 
to decode the G-code, as well as intaface with die display 84, a clock 85, the keypad 88 and 
the light emitting diode 28. Alternately, odier hardware implementations can be used to 
perform the G-code decoding. The clock 85 is provided in the remote controller 80 so that 
the G-code decoder 82 can be made to have die clock 85 as one of its inputs. This allows 
the G-code decoding to be a fimction of the clock 85, which lends a measure of security to 
the decoding technique and makes it harder to copy. 

The remote controller with embedded G-code decoder as described above would send 
channel, date, time and lengdi information to die video cassette recorder/player 70, which 
would use the CDTL information for tuning into the correct channel and starting and stopping 
the recording fonction. The remote controller may have to be unique for each different video 
cassette recorder/player, because each brand or model may have different infrared pulses for 
each type of information s«it such as the channel number keys and start record and stop 
record keys. The particular infrared pulses used for each key type can be called the 
vocabulary of the particular remote controller. Each noodel may also have a different 
protocol or order of keys that need to be pushed to accomplish a function such as timer 
pr^rogramming. The protocol or order of keys to accomplish a function can be called 
sentence structure. If there is a unique remote controller built for each model type, then the 
proper vocabulary and sentence structure can be buUt direcdy into the remote controller. 

An alternate to having die remote controller widi onbedded G-code decoder send 
channel, date, time and length information to the video cassette recorder/player 70, is to have 
the remote controller with embedded G-code decoder pKform more operations to simplify die 
interfacing problem widi existing video cassette recorder/players. In particular, if the remote 
controller not only performs the G-code decoding to CDTL. but also ke^s track of tune via 
clock 85. dien it is possible for die remote controller to send just channel, start record and 
stop commands to the video cassette recorder/player. The channel, start and stop are usually 
basic one or two key commands, which means diere is no complicated protocol or sentence 
structure involved. Thus, to communicate with a diverse sec of video cassette recorder/player 
models it is only necessary to have memory widiin die remote controller, sudi as ROM 64 
of FIG. 4, for storing die protocol for all die models or at least a large subset. The G-code 
would be entered on die remote controller as before and decoded into channel, date, time and 
lengdi information, which would be stored in die remote controller. Via clock 85. the time 
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1 would be checked and when the correct time arrives the remote controller would 

automatically send out commands to the VCR unit for tuning to the correct channel and for 
starting and stopping the recording. It is estimated that only two (2) bytes per key for about 
15 keys need to be stored for the vocabulary for each video cassette recorder/player model, 

5 Thus, to cover 50 models would only require about 30*50 = 1500 bytes of memory in the 

remote controller. It would be necessary to position the remote controller properly with 
respect to the VCR unit so that the infrared signals sent by the remote controller are received 
by the unit. 

Another preferred embodiment is to provide a universal remote controller 90 with an 
embedded G-code decoder. Universal remote controllers provide the capability to mimic a 
number of different remote controllers. This reduces the number of remote controllers that 
a user needs to have. This is accomplished by having a learn function key 94 function on die 
universal remote controller, as shown in FIG. 5. If die learn function key 94 is pushed in 
conjunction widi anodier key, die unit will enter into die learn mode. Incdming infrared QR) 
15 pulses from die remote controller to be learned are detected by die infrared photodiode 96, 

filtered and wave-shaped into recognizable bit patterns before being recorded by a 
microcontrollK- into a battery-backed static RAM as die particular IR pulse pattwn for tiiat 
particular key. This is done for all die individual keys. 

An example of more conq)lex learning is the following. If the learn function key 94 
in conjunction widi die program key 26 are pushed when the G-code switch is "ON", die unit 
will recognize diat it is about to record the keying sequence of a predetermined specific 
example of timer preprogramming of die particular VCR involved. The user wUl dien enter 
die keying sequence from which die universal remote controller 90 can dien deduce and 
record die protocol of die timer preprogramming sequence. This is necessary because 
25 different VCRs may have different timer preprogramming command formats. 

If keys are pushed widiout die learn function key 94 involved, die microcontroller 
should recognize it is now in the execute mode. If die k^ is one of die direct command 
keys, die microcontroller will read back from its static RAM die stored pulse sequence and 
send out command words dirou^ die output parallel I/O to pulse die output light emitting 
30 diode 28. If die key is die PROG key and die G-code switch is "OFF", dien die 

microcontroller should recognize die following keys up to die next PROG key as a timer 
prq)n>gramming CDTL command and send it out dirough the ligjit emitting diode 28. If die 
G-code switch 22 is set to "ON" and die program key 26 is pushed, die microcontroller 
should recognize die following keys up to die next PROG key as a G-code command for 
35 timer prqirogramming. It will decode the G-code into channel, date, start time and lengdi 

(CDTL) and die microcontroller will dien look up in it's static RAM "dictionary* die 
associated infrared pulse patterns and concatenate diem togedier before smding diem off 
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through the output parallel I/O to pulse the light emitting diode 28 to send the whole message 
in one continuous stream to the VCR. 

FIG. 4 illustrates a possible realization of the G-code decoder 92 that could be built 
into the universal remote controller with embedded G-code decoder 90. A microcontroller 
60 can be used as before to decode the G-code, as well as for interfacing with the 
input/output functions including the photodiode 96. Alternately, the G-code decoding can be 
p^ormed with other hardware implementations. 

The universal remote controU^ can also be used in another manner to simplify the 
interfacing problem with existing video cassette recorder/players. In particular, if the 
universal remote controller performs not only the G-code decoding to CDTL, but also keeps 
track of time via clock 85 in FIG. 4, then it is possible for the universal remote controller to 
send just channel, start record and stop commands to the video cas^s^g recorder/player, 
which as explained before, are usually basic one key commands, whidi means there is no 
complicated protocol or sentence structure involved. Thus, to conununicate with a diverse 
s^ of video cassme recorder/playo- models it is only necessary for the univ^sal remote 
controller to "learn" each key of the remote controller it is replacing. The G-code would be 
entered on the universal remote controller as before and decoded into channel, date, time and 
length information, which would be stored in the universal remote controller. Via clock 85, 
the time would be checked and v/hen the correct time arrives the universal remote controller 
would automatically send out commands to the VCR unit for tuning to the correct channel and 
for starting and stopping the recording. It would be necessary to position the universal 
remote controller properly with respea to the VCR unit so Hxzt the signals sent by the 
universal remote are received by the VCR unit. 

There are a number of ways that the G-code decoding can be pCTformed. The most 
obvious way is to just have a large look up table. The G-code would be the index. 
Unfortunately, this would be very inefficient and result in a very expensive decode due to 
the memory involved. The total storage involved is a function of the number of total 
combinations. If we allow for 128 channels, 31 days in a month, 48 on the hour and on the 
half hour start times in a twenty four hour day, and 16 lengA selections in half hour 
incremrats, then the total number of combinations is 128x31x48x16 = 3,047,424. His 
number of combinations can be rq)resented by a 7 digit number. The address to the table 
would be the 7 digit number. In the worst case, this requires a look up table that has about 
4,000,000 rows by 15 to 16 digital columns, dq)ending on the particular protocol. These 
digital columns would correspond to the CDTL information required for "on screen 
programming". Each digit could be represented by a 4 bit binary munber. Thus, the total 
storage number of bits required for the look up table would be about 4,000,000x16x4 = 
256,000,000. The preset state of the art has about 1 million bits per chip. Thus, G-code 



wo 94/21081 





PCTAJS94/01984 



5 



10 



15 



20 



decoding using a straightforward table look up would require a prohibitively 



Fortunately, there are much more clever ways of performing the G-code decoding. 
FIG. 6 is a flow diagram of a preferred G-code decoding technique. To understand G-code 
decoding, it is easiest to first explain the G-code encoding technique, for which FIG. 7 is the 
flow chart. Then the G-code decoding technique, which is the reverse of the G-code 
encoding will be explained. 

The encoding of the G-codes can be done on any computer and is done prior to 
preparation of any program guide that would include G-codes. For each program that will 
be printed in the guide, a channel, date, time and length (CDTL) code 144 is entered in step 
142. Step 146 sepantely reads the priority for the channel, date, time and length in the 
priority vector storage 122, which can be stored in read only memory 64. The priority vector 
storage 122 contains four tables: a priority vector C table 124, a priority vector D table 126, 
a priority vector T table 128 and a priority vector L table 130. 

TTie channel priority table is ordered so that the most frequently used channels have 
a low priority number. An example of the data that is in priority vector C table 124 follows. 

channel 4 7 2 3 5 6 11 13 ... 
priority 0 1 2 3 4 5 6 7 ... 

Generally the dates of a month all have an equal priority, so the low number days in 
a month and the low number priorities would correspond in die priority vector D table as in 
the following example. 

date 1 2 3 4 5 6 7 8 ... 

priority 0 1 2 3 4 5 6 7 ... 

The priority of the start times would be arranged so diat prime time would have a low 
priority number and programs in the dead of the night would have a high priority number. 
For example, the priority vector T table would contain: 



number of chips. 



time 



6:30pm 
0 



7:00pm 



8:00pm 
2 



7:30pm 
3 



priority 
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An example of the data that is in the priority vector L table 130 is the following: 

iCTgth of program (hours) 0.5 1.0 2.0 1.5 3.0 
priority 0 1 2 3 4 

Suppose the channel date time length (C33TL) 144 data is 5 10 19,00 1.5, which 
means channd 5, 10th day of the month, 7:00 PM, and 1.5 hours in length, then for the 
above example the C,,D^,T^,L^ data 148, which are the result of looking up the priorities for 
channel, date, time and length in priority tables 124, 126, 128 and 130 of FIG. 7, would be 
4 9 13. Step 150 converts C,,D,,T,,I^ data to binary numbers. The number of binary bits 
in each conversion is determined by the number of combinations involved. Seven bits for C^, 
which can be denoted as C« Cs C4 C, Cj C„ would provide for 128 channels. Five bits 
for D,, which can be denoted as D3 D4 D, Dj D„ would provide for 31 days in a month. 
Six bits for T^, which can be denoted as T5 T4 T, T^, would provide for 48 start times 
on each half hour of a twenty four hour day. Four bits for length, which can be denoted as 
L4 L3 L2 L,, would provide for a program length of up to 8 hours in half hour steps. 
Together there are 7+5+6+4 = 22 bits of information, which correspond to 2**22 = 
4,194,304 combinations. 

The next step is to use bit hierarchy key 120, which can be stored in read only 
memory 64 to reord^ the 22 bits. The bit hierarchy key 120 can be any ordering of the 22 
bits. For exan^)le, the bit hierarchy key might be: 

L, C3 T2 Q T, C, Lj D3 D4 D, Dj Di 
22 21 ... 10 9 8 7 6 5 4 3 2 1 

Ideally the bit hierarchy key is ordwed so that programs roost likely to be the subject 
of timer preprogranuning would have a low value binary number, which would eliminate 
keystrokes for timer preprogramming the most popular programs. Since all the date 
information has equal priority, then the D5 D4 Dj D, bits are first. Next T, Ci L, are 
used, because for whatever date it is necessary to have a time channel and length and 
T, C, L, are the most probable in each case due to the ordering of the priority vectors in 
priority vector storage 122, The next bit in the hierarchy key is daennined by the 
differential probabilities of the various combinations. One must know the probabilities of all 
the channels, times and lengths for this calculation to be poibnned. 
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For example, the probability for channels may be: 





channel 


4 


7 


2 


3 


5 


6 


11 


13 




priority 


0 


1 


2 


3 


4 


5 


6 


7 


5 


probabi]ity(%) 


5 


4.3 


4 


3 


2.9 


2.1 


2 


1.8 



The probabilities for times might be: 



10 



time 6:30pm 7:00pm 8:00pm 7:30pm 



15 



20 



25 



priority 


0 




1 




2 


3 


probability(%) 


8 




7.8 




6 


5 


And, the probabilities for 


lengths might be: 








length of program 


(hours) 


0.5 


1.0 


2.0 


1.5 


3.0 .. 


priority 




0 


1 


2 


3 


4 


probability(%) 




50 


20 


15 


5 


4 



Hie probabilities associated with each channel, time and length, as illustrated above, 
are used to determine the proper ordering. Since die priority vector tables are already 
ordered by ttie most popular channel, time, and length, the order in which to select becweai 
the various binary bits for one table, for example selecting b^een the Q C, Cj C« C, C, 
C, bits, is already known. The C, bit would be selected first because as die lowest order 
binary bit it would select b«ween die first two ratries in die channel priority table. Then die 
Cj bit would be selected and so on. SimUarly, die T, and L, bits would be used before any 
of die odier time and lengtii bits. A combination of die C„ T„ L, and D, D, Dj D, bits 
should be used first, so diat all die information is available for a channel, date, time and 
lengdi. The D, D, D, D, bits are all used because die date bits all have equal priority and 
all are needed to specify a date even if some of the bits are binary zero. 
^ At diis point die bit hierarchy key could be: 

T, C, L, Dj D« Ds Dj D, 



35 



The first channel binary bit C, by itself can only selea between 2* = 2 channels, and die first 
two channels have a probability percem of 5 and 4.3, respectively. So die differential 
probability of Ci is 9.3. Similarly, die differential probability of T, is 8 + 7.8 = 15.8, and 
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1 the differential probability of L, is 50 + 20 = 70. If the rules for ordering the bit hierarchy 

key are strictly followed, then the first 8 bits of the bit hierarchy key should be ordered as: 

C, T, L, D, D, D3 D, D,. 

5 

because Lj has the highest differential priority so it should be next most significant bit after 
D5, followed by Ti as the next most significant bit, and then Ci as the next most significant 
bit. Notice that the bit hierarchy key starts with die least significant bit Dj, and then is filled 
in with the highest differential probability bits. This is for the purpose of constructing the 
most compact codes for popular programs. 

The question at this point in the encoding process is what should the next most 
significant bit in the hierarchy key be: T^, or L,. This is again determined by the 
differential probabilities^ which can be calculated from the above tables for each bit. Since 
we are dealing widi binary bits, the in combination with C, selects between 2= = 4 
channels or 2 more channels over C, alone. The differential probability for is then the 
additional probabUities of these two additional channels and for the example this is: 4 + 3 
= 7. In a similar manner in combination witfi C, and Cj selects between 2* = 8 channels 
or 4 = 2^*^ more channels over the combination of C, and Q. So the diffwential probability 
of Cj is the additional probabUities of these four additional channels and for the example this 
is: 2.9 + 2.1 + 2 + 1.8 = 8.8. In a similar manner, the differential probabilities of Tj and 
L2 can be calculated to be 6 + 5 = II and 15 + 5 = 20, respectively. Once all the 
differential probabilities are calculated, the next step is determining which combinations of 
bits are more probable. 

Now for the above example, which combination is more probable: Tj with Cj L,, or 
C2 with T, L„ or Lj with T, C,. This will determine the next bit in tfie key. So, which is 
greater: 11x9.3x70= 7161; 7x15.8x70= 7742; or 20x15.8x9.3= 2938.8? In this case the 
combination with the greatest probabUity is 7x15.8x70= 7742, which corresponds to Cj with 
T| Li. So, C2 is selected as the next bit in the bit hierarchy key. 

The next bit is selected in the same way. Which combination is more probable: C, 
with Tj L,, or with C, or Q and 1^, or with C, or Q and T,. For the example shown, 
which has the greatest probability: 8.8x15.8x70= 9732,8; llx(9.3+7)x70= 12551; or 
20x(9.3+7)xl5.8= 5150.87 In this case die combination with the greatest probability is 
1 lx(9.3+7)x70= 12551, which corresponds T, with C, or Cj and L,. So, Tj is selected as 
the next bit in the bit hi»archy key. This procedure is rq)eated for all the differential 
35 probabilities until the entire key is foimd. 

Alternately, the bit hiwarchy key can be just some arbitrary sequence of the bits. It 
is also possible to make the priority vectors interdependent, such as making the length priority 
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vector dependent on different groups of channels. Another technique is to make the bit 
hierarchy key 120 and the priority vector tables 122, a function of clock 42, as shown in FIG. 
7. This makes it very difficult for the key and therefore the coding technique to be duplicated 
or copied. 

For example it is possible to scramble the date bits in the bit hierarchy key 120 as a 
function of the clock. Changing the order of the bits as a function of the clock would not 
change the effectiveness of the bit hierarchy key in reducing the number of binary bits for the 
most popular programs, because the date bits all are of equal priority. ITiis could be as 
simple as switching the D, and D, bits periodically, such as every day or week. Thus the 
bit hierarchy key 120 would switch between 



15 



30 



35 



C, T, L, Dj D4 D, Dj D, and 
C, T.LjD, D^DjDjDj 



Clearly other permutations of the bit hierarchy key as a function of the clock are possible. 

The priority vector tables could also be scrambled as a function of die clock. For 
example, the first two channels in the priority channd table could just be swapped 
periodically. If this technique is followed, then the C, of 148 in HG. 7 would change as a 
20 function of die clock 42. For example, 

channel 4 7 2 3 5 6 11 13 ... 
priority 0 1 2 3 4 5 6 7 ... 

25 would change periodically to: 

channel 2 3 5 6 11 13 ... 

priority 0 1 2 3 4 5 6 7 ... 

TTiis would be a fairly subtle security technique, because a decoder that was otherwise 
correct would only fail if those first two channels were being used. Other clock dependencies 
are also possible to provide security for the coding technique. 

However it is derived, the bit hierarchy key 120 is determined and stored. In st^ 154 
the binary bits of C;,D,,T,,I^ are rearranged according to the bit hi^chy key 120 to create 
one 22 bit binary number. TTien the resulting 22 bit binary number is converted to decimal 
in the convert binary number to decimal G-code st^ 156. The result is G-code 158. 
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I If the priority vector and the bit hierarchy key are well matched to the viewing habits 

of the genial population, then it is expected that the more popular programs would require 
no more than 3 or 4 digits for the G-code. 

Now that the encoding technique has been explained the decoding technique is just 

5 reversing the coding technique. This is done according to the flow chart of FIG. 6. This is 

the preferred G-code decoding that can be built into G-code decoder 38 in VCR 14 or the 
remote controller G-code decoders 82 and 92 in FIGS. 3 and 5. 

The first stq> 102 is to enter G-code 104. Next the G-code 104 is converted to a 
22 bit binary number in step 106. Then the bits are reordered in step 108 according to the 

10 bit hi^archy key 120 to obtain the reordered bits 110. Then the bits are grouped together 

and converted to decimal form in step 112. As this point we obtain Cp,Dy,Tp»I^ data 114, 
which are the indices to the priority vector tables. For the above example, we would have 
at this step the vector 4 9 13. This C;,D,,T^,L^ data 114 is then used in stq) 116 to look 
up diannel, date, time, and length in priority vector storage 122. The CDTL 118 for the 

IS example above is S 10 19.00 1.5, which means channel S, 10th day of the month, 7:00 PM, 

and 1.5 hoxu^ in length. 

If the coding technique is a function of the clock then it is also necessary to make the 
decoding technique a fimction of die clock. It is possible to make the bit hierarchy key 120 
and the priority vector tables 122, a function of clock 42, as shown in FIG. 6. This again 

20 makes it very difficult for the key and therefore the coding technique to be duplicated or 

copied. It is also possible to have the decoding and encoding techniques dependent on any 
oth^ predetermined or pr^rogrammable algorithm. 

Although the above G^ode encoding and decoding technique is a preferred 
embodiment, it should be understood that there are many ways to p^orm the intent of the 

25 invention which is to reduce the number of keystrokes required for timer preprogramming. 

To accomplish this goal there are many ways to perform the G-code encoding and decoding. 
There are also many ways to make the encoding and decoding technique more secure besides 
just making the encoding and decoding a function of the clock. This security can be the 
result of any predetermined or prqirogrammed algorithm. 

30 It is possible in the G-code coding and decoding techniques to use mixed radix number 

systenos instead of binary numbers. For example, suppose that there are only 35 channels, 
which would require 6 binary bits to be rq)resented; however, 6 binary bits can rq)resent 
.64 channels, because 2^ = 64. The result is that in a binary number system there are 
29 unnecessary positions. This can have the effect of possibly miaking a particular G-code 

35 longer than it really needs to be. A mixed radix number system can avoid this result. For 

example, for the case of 35 channels, a mixed radix number system with the factors of T and 
5^ can r^resent 35 combinations without any empty space in the code. The allowed niunbers 
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1 for the 7' factor are 0, 1, 2, 3, and 4. The allowed numbers for the 5° factor are 0, 1, 2, 3, 

4, 5, and 6. For example, digital 0 is represented in the mixed radix number system as 00. 
The digital number 34 is represented in the mixed radix number system as 46, because 
4*1* +6*5^ = 34. The major advantage of a mixed radix number system is in prioritizing 

5 the hierarchy Icey. If the first 5 channels have about equal priority and the next 30 are also 

about equal, then the mixed radix number system allows the two tiers to be accurately 
r^resented. This is not to say that a mixed radix number system is necessarily preferable. 
Binary nund)ers are easier to represeat in a computer and use of a fixed radix number system 
such as binary numbers allows a pyramid of prioritization to be easily rqiresented in die 

10 hierarchy key. 

Another feature that is desirable in all of the embodiments is the capability to key in 
the G-code once for a program and then have the resulting CDTL information used daily or 
weekly. Ordinarily the CDTL information is discarded once it is used. In the case of daUy 
or weekly recording of the same program, the CDTL information is stored and used untU it 
is cancelled. The desire to repeat the program daUy or weekly can be performed by having 
a "WEEKLY" or "DAILY" button on the remote controller or built into die VCR manual 
controls. Another way is to use one key, such as die PROG key and push it multiple times 
within a certain pmod of time such as twice to specify daily or thrice to specify weekly. For 
example, if the G-code switch is "ON" and die G-code for the desired program is 99 then 
20 daUy recording of the program can be selected by the following keystrokes: 

"PROG 99 DAILY PROG" 

or by 

"PROG 99 PROG PROG" 

25 

The G-code 99 would be converted to CDTL information, which would be stored and used 
daily in diis case. The recording would begin on the date specified and continue daily after 
that using the same channel time and lengdi information. A slight twist is that daily recording 
could be automatically suspended during the weekends, because most daily programs are 
30 different on Saturday and Sunday. 

Once a daily or weekly program is s« up, then it can be used indefinitely. If it is 
desired to cancel a program and if there is a "CANCEL" button on the remote controller or 
manual control for die VCR, dien one way to cancel a program (whether it is a normal 
CDTL, daily or weekly entry) is to key in die following: 

35 

"PROG XX CANCEL", where xx is die G-code 
Again as before there are alternate ways of accomplishing diis. 
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If "on screen programming" is available, then the programs that have been selected 
for timer preprogranmiing could be reviewed on the screen. The daily and weekly programs 
would have an indication of their type. Also the G-codes could be displayed along with the 
corresponding CDTL information. This would make it quite easy to review the current 
"menu" and either add more programs or cancel programs as desired. 

A television calendar 200 according to this invention is illustrated in FIG. 8. As 
shown, the television calendar has multiple day of year sections 202, multiple day sections 
204, multiple time of day sections 206, channel identifiers 208, and descriptive program 
identifiers 210, including the name of the program, arranged in a manner that is common in 
television guide publications* Arranged in relation to each channel identifi^ is a compressed 
code indication 212 or G-code containing the channel, date, time and length information for 
that entry in the television calendar. FIG. 8 shows how easy it is to perform timer 
progranuning. All one needs to do is find the program one wants to watch and enter the 
compressed code shown in the compressed code indication. This is in contrast to having to 
deal with all the channel, date, time and length entries separatdy. At least the channel, date 
and time are explicitly stated in the television guide. The length is usually only available by 
searching the guide to find the time of day section 206 wh^ e a new program begins and then 
performing some arithmetic to find the length of the program. Using the con^)ressed G-code 
avoids all these complications. 

For cable tdevision programs, there is an additional issue Aat needs to be addressed 
for the compressed G-code to be useful. In a normal television guide, CDTL information is 
available for all the normal broadcast channels in the form of numbers including the channel 
numbers, such as channel 4 or 7. However, for cable channels like HBO, ESPN etc., only 
the names of the channels are provided in most television listings. The reason for this is that 
in some metropolitan areas, such as Los Angeles, there may be only one (1) edition of 
television guide, but there may be quite a few cable carriers, each of which may assign HBO 
or ESPN to different cable diannel numbers. In order for a compressed code such as the 
G-code to be applicable to die cable channels as published by a wide area television guide 
publication, the following approach can be used. 

First, all the cable channels would be permanently assigned a unique number, which 
would be valid across the nation. For example, we could assign ESPN to cable channel 1, 
HBO as cable channel 2, SHO as cable channel 3, etc. This assignment would be published 
by the television guide publications. 

The video cassette recorder apparatus, such as the remote controller, the VCR unit or 
both, could then be provided with two (2) extra modes: "set" and "cable channel". One way 
of providing the user interface to these modes would be to provide two (2) extra buttons: one 
called SET and one called CABLE CHANNEL. The buttons could be located on the video 
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1 cassette recorder unit itself or located on a remote controller, as shown in FIGS. 1, 3 and 5, 

where SET is element 168 and CABLE CHANNEL is element 170. Of course, other user 
interfaces are possible. 

Next, the television viewer would have to go through a one-time "setting" procedure 

5 of his VCR for all the cable channels that he would likely watch. This "setting" procedure 

would relate each of the assigned numbers for each cable channel to the channel number of 
the local cable carrier. For example, suppose that the local cable carrier uses channel 6 for 
ESPN, ihea cable channel number 1 could be assigned to ESPN, as shown in the following 
table. 

10 

Cable CbaWlffl ASSigngd CaMg Channel Number iif 

Um& Channel Nwmbgr the Local Cable rarriPf 

ESPN 1 6 

HBO 2 24 

15 SHO 3 23 



20 



DIS 8 25 

The user could perform the "setting" procedure by pushing the buttons on his remote 
controller as follows: 



SET 06 CABLE CHANNEL 1 PROGRAM 
25 SET 24 CABLE CHANNEL 2 PROGRAM 

SET 23 CABLE CHANNEL 3 PROGRAM 
SET 25 CABLE CHANNEL 8 PROGRAM 
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I The "setting" procedure would create a cable channel address table 162, which would 

be loaded into RAM 52 of command controller 36. For the above exaniiple, the cable channel 
address table 162 would have the following information. 

5 CABLE CHANNEL ADDRESS TABLE 162 

1 6 

2 24 

3 23 



10 



25 



After the "sming" procedure is performed, the TV viewer can now select cable 
channels for viewing by the old way: e.g., pushing the key pad buttons 24 will select HBO. 
He can also do it the new way: e.g., by pushing CABLE CHANNEL 2, which wiU also 
select HBO. The advantage of the new way is that the television guide will publish [C21 next 
to the program description, so the viewer will just look up the assigned channel number 
identifier instead of having to remember that HBO is local cable channel 24. When the 
CABLE CHANNEL button is pushed, command controller 36 knows that it will look up the 
local cable channel number in cable channel address table 162 to tune the VCR to the correct 
channel. 

For timer prq)rogramming and for using the compressed G-code, a way to 
differentiate between broadcast and cable channels is to add an eighA channel bit, which 
would be set to 0 for normal broadcast channels and 1 for cable channels such as HBO. This 
eighth channel bit could be one of the low order bits such as the third bit C, out of the eight 
channel bits, so that the number of bits to specify popular ghanni>Jff is minimized, whether 
they be normal broadcast or cable channels. For a normal broadcast channel, die 7 other bits 
can be decoded according to priority vector C table 124. For a cable channel, die 7 other 
bits can be decoded according to a sq)arate cable channel priority vector table 160, which 
could be stored in ROM 54 of microcontroller 36. The cable channel priority vector table 
can be sec ahead of time for die entire country or at least for an area covered by a particular 
wide area television guide publication. 
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1 A television guide that carries the compressed code known as the G-code will now 

print the cable channel information as follows: 



6:30 pm 

[C2] HBO xxxxxxxxxxxxxxxxxxjuuutxxxxxxxxxx (4679) 

xxxxxxxxxx(program description)xxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxuux 



The [C2] in front of HBO r^ninds the viewer that he needs only to push CABLE CHANNEL 
2 to selea HBO. The (4679) is the G-code indication for this particular program. 

FIG. 8 shows a section of a television guide. The cable channels all have an assigned 
cable channel number 188 in front of the cable channel mnemonic. Other than that the cable 
channel information is arranged the same as the broadcast channels with a con^ressed G-code 
212 associated with the channel. 

For timer preprogramming, the viewer need only enter die number 4679 according to 
the unites G<ode entry procedure, e.g., PROG 4679 PROG. The G-code decoder unit wUl 
decode this G-code into "cable channel 2" and will also signal the command controller 36 
with a cable channel signal 164, as shown in FIGS. 1 and 2, because the extra channel bit 
will be "1" which distinguishes tfiat the G-code is for a cable channel; then, since the 
association of "cable channel 2" witii channel 24 has been established earlier in the "setting" 
procedure, die conmiand controller, if it has received a cable channel signal, wUl unmediately 
look up 2 in the cable channel address table 162 to translate it to cable channel 24, which will 
be used as the recording channel at the appropriate time. By associating the G-code with the 
assigned cable channel number rather than the local cable channel number, the G-code for that 
program will be valid in the whole local area, which may have many different cable carriers 
each of which may have different local cable channel numbers. 

To include the cable channel compressed G-code feature, the decoding and encoding 
algorithms are as shown in HGS. 9 and 10, respectively. The encoding should be explained 
first before the decoding. The primary change in FIG. 10 from FIG, 7 is that a cable channel 
priority vector table 160 has been added and is used in look up priority step 180 if a cable 
channel is being encoded. Also if a cable channel is bemg encoded then the cable channel 
bit is added in the correct bit position in the convert C^,T^ to binary numbers step 182. 
This could be bit C,, as discussed before. The bit hierarchy key could be determined as 
before to con4)ress die number of bits in the most popular programs; however, it needs to 
be 23 bits long to accommodate the cable channel bit. The maximum compressed G-code 
length could still be 7 digits, because 2°= 8,388,608. 
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The decoding is shown in FIG. 9 and is just the reverse of the encoding process. 
After step 108, test cable channel bit 174 is added and effectively tests the cable channel bit 
to det^mine ifitisa'l*. Ifso then the command controller 36 is signaled via cable channel 
signal 164 of FIGS. 1 and 2 that the CDTL 118 that will be sent to it from G-code decoder 
38 is for a cable channel. Then the command controller knows to look up the local cable 
carrier channel number based on the assigned cable channel number. In step 176 of FIG. 9» 
the priority vector tables including the cable channel priority vector table 160 are used to look 
up the CDTL 118 information. 

An alternate to having the command control!^ receive a cable channel signal 164 is 
for the G«code decode to perform all of the decoding including the conversion from assigned 
cable channel number to local cable carrier number. This would be the case for the remote 
controller implementation of FIG. 3. FIG. 1 1 shows the implementation of the entire decode 
algorithm if this step is included. All that needs to be added is convert assigned chaimel to 
local cable carrier channel step 166, which performs a look up in cable channel address table 
162, if the cable channel bit indicates that a cable channel is involved. Step 166 effectively 
rq)laces step 174 in HG. 9. 

Another issue tiiat needs addressing is the number of programs that can be 
prq)rogrammed. Since the G-code greatly simplifies die process of entering programs, it is 
likely that die user will quickly learn and want to enter a large number of programs; 
however, some existing VCRs can only store up to four (4) programs, while some can store 
as many as eight. Thus, the user may get easily frustrated by die programming limitations 
of the VCR. 

One approach to this problem, is to perform the conqiressed G-code decoding in the 
remote controller and provide enough memory there to store a large number of programs, 
e.g., 20 or 40. The remote controller would have the capability of transferring periodically 
several of these stored programs at a time to the VCR main unit. To provide this capability, 
extra memory called stack memory 76 is required inside die remote unit, as shown in 
FIG. 12, whidi other than that is identical to FIG. 4. Stack memory 76 can be implemented 
with a random access meax>ry, which may in fact reside in the microcontroller itself, sudi 
as RAM 62. 

The stack memory 76 is where new entry, insertion & deletion of timer 
prq>rogramming information is carried out. It is also where editing takes place. The top 
memory locations of the stack, for example the first 4 locations, correspond exactly to the 
available timer preprogramming memory in die VCR main unit. Whenever die top of the 
stack memory is changed, the new information will be sent over to the VCR main unit to 
update it. 
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1 FIG. 13 shows the sequence of events when the user enters a G-code program on the 

keypad of the remote controller. For Ulustration purposes, suppose the VCR main unit can 
only handle four (4) programs. Suppose also that the stack memory capacity is 20 timer 
prq)rograms. Referring to the flow chart in FIG. 13, when the user enters a G-code in step 
5 230, the microcontroller 60 first decodes it into the CDTL information in st^ 234 and 

displays it on the display unit with the additional word "entered" also displayed. The 
microcontroller dien enters the decoded program into the stack memory in stq> 236. 

If this is the first program entered, it is placed at the top location of the stack memory. 
If there are already programs in die stack memory, die newly entered program will first be 
provisionally placed at the bottom of the stack monory. The stack memory wfll then be 
sorted into the correct temporal order in step 240, so that the earliest program in time will 
appear in the top location and the last program in time will be at the bottom. Notice that the 
nature of the temporally sorted stack memory is such that if stack memory location n is 
altered, then all the locations below it will be altered. 

For example, suppose the stack memory has six (6) entries already temporally ordered, 
and a new entry is entered whose temporal ordering places it in location 3 (1 being the top 
location). If this entry is placed into location 3, information which was m location 3, 4, 5, 
6 wUl be shifted to locations 4, 5, 6, and 7. Locations 1 and 2 will remain unchanged. 

The microcontroller 60, after doing the temporal ord^g, checks in step 242 whetiier 
the first n entries have changed from before, where for the current exan^le n equals 4. In 
tiiis case, since a new program has been entered into location 3, what used to be in location 
3 now moves to location 4. Since the VCR's main unit program menu of 4 entries should 
correspond exactly to location 1 dirough 4 of die stack memory, entries 3 and 4 on the VCR 
main unit must now be revised. The microcontroller Aerefore sends out die new entries 3 
and 4 to the main unit, in step 244 of FIG. 13. If die newly entered program, after temporal 
ordering, gets entered into location 5, then entries 1 through 4 have not changed from before 
and die microcontroller wUl not send any message to the VCR main unit and die 
microcontroller will just resume monitoring the clock 85 and the keyboard 88 as per sbep 246. 
It is assumed that when the user enters die G-code in step 230, the remote controller is 
pointed at the VCR main unit. TTie odier steps of HG. 13 happen so fest diat die changes 
are sent in st^ 244 wiiile die remote controller is stUl being pointed at the VCR main unit. 

If die user decides to delete a program in step 232, the deletion is first carried out in 
the stack mnnory. If die first 4 entries are ifTected. die microcontroller will send die revised 
information over to die VCR main unit. If die first 4 entries are not affected, dien again die 
remote controller unit wUl not send anydiing. The deletion will only change die lower part 
of die stack Cower meaning location 5 to 20). This new informadon will be sent over to die 
VCR miain unit at the ^propriate time. 



20 



25 



30 



35 



wo 94/21081 



-29- 



PCT/US94/01984 



10 



In the meantime, the VCR main unit will be carrying out its timer programming 
function, completing its tinung pr^rogramming entries one by one. By the time all 4 
recording entries have been completed, the stack in the remote must send some new entries 
over to ''rq)lenish'' the VCR main unit (if the stack has more than 4 entries). 

The real time clock 85 in the remote controller unit is monitored by the 
microcontroller to determine when the programs in the main unit have been used up. 
Referring to the flow chart in FIG. 14, the microcontroU^ p^iodically checks the clock and 
the times for the programs at the top of die stack in step 250 (say the first 4 entries), which 
are identical to die VCR*s main unit's menu. If on one of the periodic checks, it is 
d^ermined that the recording of the main unit's menu is complete, then if th^e are more 
«itries in the stack, which is tested in step 252, the display unit will be set to a blinking mode 
or display a blinking message in step 258 to alert the user to send more programs. Next time 
the user picks up the remote unit, the blinking will remind him that the VCR main unites 
program menu has been completed and it is time to rq)lenish die VCR main unit with 
^5 program entries stored in the remote. The user simply picks up the remote and points it 

towards the VCR main unit and presses 'ENTER*. This will "pop' the top of the stack 
memory in stq) 260, i.e., pop all the entries in the stack up by four locations. The 
microcontroll^ will then send the new 'top of die stack' G-e., top four entries) over to the 
VCR main unit in step 262. This process will repeat until the whole stack has been emptied. 

Another preferred embodiment of an apparatus for using compressed codes for 
recorder preprogramming is the instant programmer 300 of FIG. 15. The instant programmer 
300 has number keys 302, w^ich are numbered 0 dirou^ 9» a CANCEL key 304, a 
REVIEW key 306, a WEEKLY key 308, a ONCE key 310 and a DAILY (M-F) key 312, 
which are used to program the instant programmer 300. A lid normally covers other keys, 
25 which are used to setup the instant programmer 300. When lid 314 is lifted, die following 

keys are revealed: SAVE key 316, ENTER key 318, CLOCK k^ 320, CH k^ 322, ADD 
TIME key 324, VCR key 326, CABLE key 328, and T1EST key 330. Odier features of 
instant programmer 300 shown on FIG. 15 are: liquid crystal display 350 and red warning 
light emitting diode 332. The front elevation view FIG. 16 of instant programmer 300 shows 
30 front infrared (IR) diode 340 mounted on die front side 338. By placing instant programmer 

300 in front of the equipment to be programmed such as video ca^^swe recorder 370, cable 
box 372, and television 374, as shown in FIG. 19, the front infrared (IR) diode 340 can 
transmit signals to control program recording. An IR transparent cover 336 covers addiuonal 
IR transmission diodes, wfaidi are explained below. 
35 FIG. 18 shows a detail of the liquid crystal display 350. Certain text 354 is at various 

times visible on the display and there is an entry area 356. Tune bars 352 are displayed at 
the bottom of the display and their fimction is described below. 
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1 A companion element to the instant programmer 300 is the mounting stand 360, shown 

in FIG. 17, which is designed to hold instant programmer 300 between left raised side 362 
and right raised side 364. The instant programmer 300 is slid between left raised side 362 
and right raised side 364 until coming to a stop at front alignment flange 365, which is at the 
5 front of mounting stand 360 and connected across left raised side 362 and right raised side 

364, as shown in FIG. 17A. Together elements 362, 364 and 365 provide alignment for 
instant programmer 300 so that IR transparent cover 336 and the IR diodes 342, 344, 346 and 
348, shown in FIG. 17 are properly aligned for transmission, when die instant programmer 
is used as shown in FIG. 20. Tlie mounting stand 360 has an alignment flange 366, which 
has the purpose of aligning the back edge of mounting stand 360, which is defined as the edge 
along which alignment flange 366 is located, along the front side of a cable box or VCR, or 
sinular unit as shown in FIG. 20. When aligned as shown in FIG. 20, the mounting stand 
360 aligns the instant programmer 300 so that the left IR diode 342, down IR diode 344, two 
back IR diodes 346 and right IR diode 348, as shown in FIG. 17, are in position to transmit 
signals to video cassette recorder 370 and cable box 372, as necessary. If Ae VCR and/or 
cable box functions are located within the television 374 itself, then the instant programmer 
300 could be positioned to transmit to the television 374, either in the nuumer of FIG. 19 or 
by placing the mounting stand on top of the television in the manner of FIG. 20. 

By using mounting stand 360, die user only need to align flie mounting stand 360, and 
the instant programmer 300 once with the equipment to be programmed raflier than having 
the user remembw to keep the instant programmer 300 in the correct location to transmit via 
front infrared (IR) diode 340, as shown in FIG. 19. Current experience with various remote 
controllers shows diat it is difficult at best to keep a remote controller in a fixed location, for 
example, on a coffee table. TTie mounting stand 360 solves diis problem by locating die 
instant programmer 300 wifli the equipment to be controlled. The left IR diode 342, down 
IR diode 344, two back IR diodes 346 and right IR diode 348 are positioned to transmit to 
the left, downward, backward, and to the right. The downward transmitter assumes that 
mounting stand 360 will be placed on top of the unit to be programmed. The left and right 
transmission allows units to the left or right to be programmed. The backward transmission 
back IR diodes 346 are provided so that signals can bounce off walls and ottier objects in the 
room. The front IR diode 340, the left IR diode 342. die right IR diode 348 and the down 
IR diode 344 are implemented with 25 degree emitting angle diodes. Two back IR diodes 
are provided for greater energy in that direction and are implemoited with 5 degree emitting 
angle diodes, which fiocus the energy and provide for greater reflection of flie IR energy off 
35 of walls or objects in die room. 

Most VCRs and cable boxes can be controlled by an infrared remote controller; 
however, different VCRs and cable boxes have different IR codes. Although there are 
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1 literally hundreds of different models of VCRs and cable boxes, there are fortunately only 

tens of sets of IR codes. Each set may have a few tens of "words** that rq)resent the different 
keys required, e.g., "power**, "record", "channel up", "channel down", "stop", "0", "1", "2" 
etc. For the purpose of controlling the VCR and cable box to do recording, only the 

5 following "words" are required: "0", "1", "2", "3", "4", "5", "6", "7", "8", "9", "pow«-", 

"record*, "stop". The ER codes for these words for all die sets are stored in the memory of 
the instant programmer 300, which is located in microcomputer 380 of FIGS. 21 and 22. 
During setup of the instant programmer 300, Ae user interactively inputs to the instant 
programmer 300 the type and model of his VCR and cable box. The correct set of IR codes 

10 will be recalled from memory during Ae actual control process. In the case where the user 

only has a VCR, the infrared (IR) codes for that particular VCR will be recalled to control 
the VCR. In the case where the user has a VCR and a cable box, the IR codes "pow^", 
"record", "stop" wUl be recalled from die set that corresponds to the VCR wh^eas the IR 
codes for "0" Arougfa "9" will be recalled from the set that corresponds to the cable box. 

IS The reason is that in this case, the cable box controls the channel switching. Hence the 

channel switching signals "0" through "9" must be sent to the cable box instead of the VCR. 

Initially, the user performs a setup sequence. First, the user looks up the number 
corresponding to die model/brand of VCR to be programmed in a table, which lists the VCR 
brand name and a two digit code. Then with the VCR tuned to. Channel 03 or Channel 04, 

20 whichever is normally used, the user turns Ae VCR "OFF". Then the user presses the VCR 

key 326. When the display shows VCR, the user presses the twoniigit code looked up in the 
VCR model/brand table (for example 01 for RCA). The user points tiie mstant programme 
300 at the VCR and then presses ENTER key 318. The red warning light emitting diode 332 
will flad while it is sending a test signal to the VCR. If the VCR turned "ON* and changed 

is to Channel 09, the user presses the SAVE key 316 and proceeds to the set clock step. If the 

VCR did not turn "ON* or turned "ON" but did not change to Channel 09 die user presses 
ENTER key 318 again and waits until red warning light emitting diode 332 stops flashing. 
The instant programmer 300 sends the next possible VCR code, while the red warning light 
emitting diode 332 is flashing. If the VCR turns "ON" and changed to Channel 09 the user 

)0 presses SAVE key 316, otherwise the user presses ENTER key 318 again until the VCR code 

is found that works for the VCR. The display shows "END" if all possible VCR codes for 
that brand are tried. If so, the user presses VCR key 326 code 00 and then ENTER key 318 
to try all possible codes, for all brands, one at a time. 

Once the proper VCR code has been found and saved, the next setup step is to s^ the 

is clock on instant programme 300. First, the user presses die CLOCK key 320. When the 

display shows: "YR:", the user presses the year (for exanq)le 90), then presses ENTER key 
318. Then the display shows "MO:", and the user presses the month (for example 07 is 
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July), and then presses ENTER key 318. This is repeated for "DA:* date (for example 01 
for the 1st), "Hr:" hour (for example 02 for 2 o'clock), "Mn;- minute (for example 05 for 
5 minutes), and "AM/PM:" 1 for AM or 2 for PM. After this sequence, the display will 
show "SAVE" for a few seconds and then the display wUl show the current time and date that 
have been entered. It is no longer necessary for the user to set die clock on his/her VCR. 

Next, if the instant programmer 300 is also to be used as a cable box controller, then 
the setup steps are as follows. First, the number corresponding to the model/brand of cable 
box (converter) to be controlled is looked up in a cable box model brand table, that lists cable 
box brands and corresponding two digit codes. The VCR is tuned to Channel 03 or 04 and 
turned "OFF". Then the cable box is tuned to Channel 02 or 03, whichever is normal, and 
left "ON". Then the CABLE key 328 is pressed. When the display shows: "CA B-:" the 
usCT enters the two digit code looked up in cable box naodel brand table, points the instant 
programmer 300 at the cable box (converter) and presses ENTER key 318. The red warning 
light emitting diode 332 will flash while it is sending a test signal to the cable box. If the 
cable box changed to Channel 09: then the user presses SAVE key 316; however, if the 
cable box did not change to (3iannel 09 the user presses ENTER key 318 again and waits 
until red warning light emitting diode 332 stops flashing, whUe the next possible code is sent. 
This is repeated untU the cable box changes to Channel 09 and when it does the usct presses 
SAVE key 316. If die display shows "END" dien the usct has tried all possible cable box 
codes for that brand. If so, the user presses cable code 00 and then ENTER key 318 to try 
all possible brand*s codes, one at a time. 

For some people ft)robably because they have cable or satellite), the channels listed 
in their television guide or calendar are different from the channels on their television or 
cable, Ifthey are diffCTent, the user proceeds as follows. First, the usct presses the CH key 
322. The display wUl look like this: "Guide CH TV CH". TTien the user presses the 
channel printed in die tdevision guide or cal«idar (for example, press 02 for channel 2), and 
then die usct presses the channel numb^ diat the prmted channel is received on tfirough 
his/her local cable conqiany. Then the user presses ENTER key 318. This is rq)eated for 
each channel listing that is on a different channel than die printed diannd. When diis 
procedure is finished the user presses SAVE key 316. 

Typically die television guide or calendar in die area will have a chart indicating die 
channel numb^ diat has been assigned to each Cable and broadcast channel, for example: 
HBO, CNN, ABC, CBS, NBC, etc. This chart would correspond, for example, to the left 
two columns of FIG. 28. For example, suppose the television guide or calendar has assigned 
channel 14 to HBO but die user's cable company delivers HBO on channel 18, Since die 
channel numbers are differwit, die user needs to use the CH key 322. TTie user will press 
die CH button (die two blank spaces under die display "Guide CH" will flash). Hie user dien 
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presses 14. (now the two blank spaces under the display "TV CH" will flash). The user then 
presses 18 and then ENTER key 318. This is repeated for each channel that is different. 
When finished, the user presses SAVE key 316. 

After the channel settings have been saved, the user may review the settings by 
pressing CH key 322 and then REVIEW key 306. By repeated pressing of the REVIEW key 
306 each of the set channels will scroll onto the display, one at a time. 

Then the user can test to make sure that the location of the instant programmer 300 
is a good one. First, the user makes sure that the VCR is turned "OFF" but plugged in and 
makes sure that the cable box (if there is one) is left "ON". Then the user can press the 
TEST key 330. If thwe is only a VCR, then if the VCR turned "ON", changed to channel 
09 and started recording, and then turned "OFF", ttien the VCR controU^ is located in a 
good place. 

If there is also a cable box, then if the VCR turned "ON", the cable box turned to 
channel 09 and the VCR started recording, and then the VCR stopped and turned "OFF", 
^5 then die instant progranuner 300 is located in a good place. 

To opiate the instant programme 300, the VCR should be left OFF and the cable 
box ON. The user looks up in the television guide the compressed code for die program, 
which he/she wishes to record. The compressed code 212 is listed in the television guide, 
as shown in FIG. 8. The television guide/calendar that would be used with this embodiment 
20 would have the same elements as shown on FIG. 8 except that element 188 of FIG. 8 is not 

required. The compressed code 212 for the program selected by the user is entered into the 
instant programmer 300 by using the number keys 302 and then the user selects how often 
to record the program. The user presses the ONCE key 310 to record the program once at 
the scheduled time, or the usct presses the WEEKLY key 308 to record the program every 
25 week at the same scheduled time until cancelled or die user presses the DAILY (M-F) key 

312 to record the program each day Monday through Friday at the same scheduled time until 
cancelled. This is most useful for programs such as soapbox opms that air daily, but not 
on the week^. To confirm the entry ^ the instant programmer 300 will immediately decode 
the conq)res5ed code and display the date, channel and start time of the program entered by 
the user. The Iragtfa of the ent^ed program is also displayed by time bars 352 that nm 
across the bottom of the display. Each bar represents one hour (or less) of program. 

Then die user just needs to leave die instant programme 300 near the VCR and cable 
box so that commands can be transmitted, and at the right time, the instant programmer 300 
will turn "ON" the VCR, change to the correct channel and record the program and then turn 
35 the VCR "OFF". The user must just make sure to insert a blank tape. 

The REVIEW key 306 allows the user to step through the entered programs. These 
are displayed in chronological order, by date and time. Each time the REVIEW key 306 is 
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1 pressed, the next program is displayed, untU "END" is displayed, when all the entered 

programs have been displayed. If the REVIEW key 306 is pressed again the display wUl 
return to the current date and time. 

If the user wishes to cancel a program, then the user presses REVIEW key 306 until 
5 the program to cancel is displayed, then the user presses CANCEL key 304. The display will 

say "CANCELLED". Also, any time the user presses a wrong number, pressing the 
CANCEL key 304 will allow the user to start over. 

Certain television programs, such as live sports, may run over the scheduled tune slot. 
To ensure that the entire program is recorded, the user may press the ADD TIME key 324 
to increase the recording length, even while the program is being recorded. The user presses 
the REVIEW key 306 to display the program, then presses ADD TIME key 324. Eadi time 
ADD TIME key 324 is pressed, 15 minutes is added to the recording length. 

When the current time and date is displayed, the amount of blank tape needed for the 
next 24 hours is also displayed by the time bars 352 that run across the bottom of the display. 
15 Each bar represents one hour (or less) of tape. The user should check this before leaving the 

VCR imattended to ensure that there is enough blank tape. 

Each time a program code is entered, the instant programmer 300 automatically checks 
through all the entries to ensure that there is no ov^lap in time b^een the program entries. 
If the user atten^)ts to enter a program that overlaps in time with a program previously 
ent^ed, then the message "CLASH" appears. Then, as summarized by step 432 of FIG. 23, 
the user has the following options: 1) if the user wishes to leave the program previously 
entered and forget about the new one, the user does nothing and after a short time delay, the 
display wUl return to show the current time and date; 2) if the user wishes the program which 
starts first to be recorded to its end, and then to record the remainder of the second program, 
25 then the user presses ONCE key 310, DAILY (M-F) key 312, or WEEKLY key 308 again 

(whichever one the user pushed to enter the code). If the programs have die same starting 
time, then the program most recently entered will be recorded first. If on being notified of 
the "CLASH", the user decides the new program is more important than the previously 
entered program, then the usct can cancel the previously ent^ed program and then re-enter 
30 the new one. 

In some locations, such as in some parts of Colorado, the cable system airs some 
channels three (3) hours later/earliw- than the times listed in the local television guide. This 
is due to time differences dq)ending on whether the channel is received on a east or west 
satellite feed. For the user to record the program 3 hours later than the time listed in the 
35 television guide the procedure is as follows. First the user enters the code for the program 

and thwi presses SAVE key 316 (for +) and then presses ONCE key 310, DAILY (M-F) key 
312, or WEEKLY key 308, as desired. For the user to record the program 3 hours earlier 
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than the time listed in the television guide the procedure is as follows. First the user enters 
the code for the program and then presses ENTER key 318 (for -) and then presses ONCE 
key 310, DAE.Y (M-F) key 312, or WEEKLY key 308, as desired. The instant programmer 
300 wCl display the time that the program will be recorded, not the time shown in the 
television guide. 

There are cmain display messages to make the instant programmer 300 more user 
friendly. The display "LO BATT" indicates that the batteries need rq)lacement. 
"Err: ENTRY" indicates an invalid entry during setup. "Err: CODE" indicates that Ae 
program code numb^ ent^ed is not a valid number. If this is displayed the user should 
check the television guide and reent^ the numb^. "Err: DATE" indicates the user may 
have: tried to select a daily recording (Monday to Friday) for a Saturday or Sunday program; 
tried to select weekly or daily recording for a show more than 7 days ahead, because the 
instant programmer 300 only allows the weekly or daily recording option to be used for the 
current weeks' programs (±7 days); or tried to enter a program that has already ended. 
"FULL" indicates that the stack storage of the programs to be recorded, which is 
implemented in random access memory (RAM) inside the instant programmer 300 has been 
filled. The user could then cancel one or more programs before entering new programs. 
"EMPTY" indicates there are no programs entered to be recorded. The number of programs 
to be recorded that can be stored in the instant programmer 300 varies depending on the 
density of RAM available and can vary from 10 to more. 

FIG. 21 is a schematic of the circuitry needed to implement the instant programmer 
300, The circuity consists of microconqjuter 380, oscillator 382. liquid crystal display 384, 
key pad 386, five way IR transmitters 390 and red warning light emitting diode 332. The 
microcomputer 380 consists of a CPU, ROM, RAM, I/O ports, timers, countera and clock. 
The ROM is used for program storage and the RAM is used among other purposes for stack 
storage of the programs to be recorded. The liquid crystal display 384 is display 350 of 
FIGS. IS and 18. The key pad 386 inq)lements all the previously discussed keys. The five 
way IR transmitters 390 consists of front infrared (IR) diode 340, left IR diode 342, down 
IR diode 344, two back IR diodes 346 and right IR diode 348. HG. 22 shows the detaUed 
schematic of the instant programmer 300 circuitry and previously identified elements are 
identified by the same numbers. The microcomputer can be implemented with a 
NEC |iPD7530x part, which can int«face direcdy with the display, the keypad, the light 
emitting diodes and the oscUlator. The 25 degree IR diodes can be implem^ited with NEC 
313AC parts and the S degree IR diodes can be implement with Litton 2871C IR diodes. 

The flow charts for die program that is stored in the read only memory (ROM) of the 
microcon^)uter 380 that executes program entry, review and program cancellation, and record 
execution are illustrated in FIGS. 23, 24, and 25, respectively, ITie FIG. 23 for program 
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entry, which process was described above, coosists of the following steps: display current 
date, time and time bars step 402, which is the quiescent state of instant programmer 300; 
scan keyboard to determine if nimieric decimal compressed code entered step 404; display 
code as it is entered step 406; user checks if correct code entered step 408 and user presses 
CANCEL key 304 step 428; user advances or retards start time by three hours by pressing 
SAVE key 316 or ENTER key 318 step 410; user presses ONCE key 310, WEEKLY key 
308 or DAILY key 312 key stq> 412; microcomputer decodes compressed code into CDTL 
step 414; test if conflict with stored programs step 416, if so, display "CLASH" message step 
420, user presses ONCE key 310, WEEKLY key 308 or DAILY key 312 step 422, then 
acconuDodate conflicting entries step 432, as described above in the discussion of the 
"CLASH" options, and entry not saved stq> 424; set display as date, channel, start time and 
duration (time bars) for ONCE, or DA, channel, start time and duration for DAILY, or day 
of week, channel, start time and duration for WEEKLY step 418; user presses ADD TIME 
key 324, which adds 15 minutes to record time step 426; user checks display step 430; enter 
program on stack in chronological order step 434 wherein the stack is a portion of the RAM 
of microcontroller 380; and calculate length of tape required and update time bars step 436. 

The FIG, 24 flow chart for review and cancellation, which process was described 
above, consists of tiie following steps: display current date, time and time bars step 402; 
REVIEW key 306 pressed step 442; test if stack enq)ty step 444, display "EMPTY" step 446, 
and return to current date and time display step 448; display top stack entry step 450; user 
presses ADD TIME key 324 stq> 452 and update time bars step 460; user presses REVIEW 
key 306 step 454 and scroll stack up one entry step 462; user presses CANCEL key 304 step 
456 and display "CANCELLED" and cancel program step 464; and user does nothing step 
458 and wait 30 seconds step 466, wherein the 30 second timeout can be in^)lemented in die 
timers of microconq}uter 380. 

The FIG. 25 flow chart for record aecution, which is die process of automatically 
recording a program and which was described above, consists of the following steps: compare 
start time of top program in stack memory with ameat time step 472; test if three minutes 
before start time of program step 474; start red warning LED 332 blinking for 30 seconds 
step 476; display channel, start time and blinking "START" message st^ 478, is correct start 
time reached step 480 and send power ON signal to VCR and display "REC" message step 
482; test if a cable box is input to VCR step 484, send channel switching signals to VCR step 
486 and send channel switching signals to cable box step 488; send record signals to VCR 
step 490; compare stop time with current time step 492, test if stop time reached step 494 and 
display "END" message stq> 496; send stop signals to VCR step 498; send power OFF signal 
to VCR step 500; and pop program stack step 502. 
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FIG. 26 is a flow chart of the method for encoding channel* date, time and length 
(CDTL) into decimal compressed code 510. This process is done "off-line" and can be 
implemented on a general purpose computer and is done to obtain the compressed codes 212 
that are included in the program guide or calendar of FIG. 8. The first step in die encoding 
method is the ent^ channel, date, time and length (CDTL) step 512 wherein for a particular 
program the channel, date, start time and length CDTL 514 of the program are entered. The 
next step is the look up assigned channel number stq) 516, which substitutes an assigned 
channd number 522 for each channel 518. Often, for example for network broadcast 
channels, such as channd 2, the assigned channel number is tibe same; however, for a cable 
channel such as HBO a channel number is assigned and is looked up in a cable assigned 
channel table 520, which would essentially be the same as the first two columns of the table 
of FIG. 28. Next, the look up priority of channel, date and time/length in priority vector 
tables step 524 performs a look up in priority vector channel (C) table 526, priority vector 
date (D) table 528 and priority vector time/length (TL) table 530 using the indices of channel, 
date and time/length, respectively, to produce the vector C^, D,, TL^ 532. The use of a 
combined time/lengA (TL) table to set priorities recognizes that there is a direct relationship 
between these combinations and the popularity of a program. For example, at 6:30 PM, a 
short program is more likely to be popular than a 2 hour program, because it may be the 
dinner hour. 

The channel priority table is ordered so that die most frequendy used channels have 
a low priority number. An example of the data that is in the priority vector C table 526 
follows. 

channel 4 7 2 3 5 6 11 13 ... 
priority 01234567.,. 

Generally the dates of a month all have an equal priority or equal usage, so the low 
number days in a month and the low number priorities would correspond in the priority 
vector D table 528 as in ifae following example. 



date 



1 



2 



3 



4 



5 



6 



7 



priority 



0 



1 



2 



3 



35 



The priority of the start times and length of the programs could be arranged in a 
matrix that would assign a priority to each combination of start times and program lengths 
so that more popular combinations of stan time and length would have a low priority number 
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and less popular combinations would have a high priority number. For example, a partial 
priority vector T/L table 530 might appear as follows. 



Priority TL Table 



TIME 


6:30pni 


7:00pm 


7:30pm 


8:00pm 


Length (brs) 






.5 


8 


4 


7 


10 


1.0 


12 


15 


13 


18 


1.5 


20 


19 


17 


30 



Suppose the channel, date, time and length (CDTL) 514 data is channel 5, 
February 10, 1990, 7:00PM and 1.5 hours in length, then the <:;,D,,TLp data 532 for the 
above exan^)le would be 4 9 19. The next stq) is the convert C;, D,, TL^ to binary numbers 
and concatenate them into one binary number step 534. resulting in the data word 
•'•TL2TL,...C2Ci...D2D, 536, For the example given above, converting the 
.,.TL2TLj...C2C,...D2Di 536 word to binary would yield the three binary numbers: 
...0010011, ...0100, ...01001, The number of binary bits to use in each conversion is 
determined by the number of combinations involved. This could vary depending on the 
implraientation; however one preferred embodiment would use eight bits for C^, denoted as 
C, C7 Q Cj C4 C3 C2 C„ vfhidi would provide for 256 channels, five bits for D,, whidi can 
be denoted as D4 D3 Di, would provide for 31 days in a month, and fourteen bits for 
TLp, denoted as TL,4.., TL, TLj TL,, which would provide for start times spaced every 
5 minutes over 24 hours and program lengths in incr^ents of 5 minute lengths for programs 
up to 3 hours in length and program length in increments of 15 minute lengths for programs 
from 3 to 8 hours in length. This requires about 288*(36+20) = 16,128 combinations, 
which are provided by the 2**14 = 16,384 binary combinations. Altogediw there are 
8+5+14 = 27bitsof information TL,4...TL,TL,C,..,C2CiD5..,DjD,, For the above example 
padding each number witili zeros and then concatenating them would yield the 27 bit binary 
number: 0000000001001 10000010001001 . 

The next step is to use bit hierarchy key 540, which can be stored in read only 
memory 64 to perform the reorder bits of binary number according to bit hierarchy key step 
538. As described previously, a bit hierarchy key 540 can be any ordering of the 
,..TL2TL,...C2Ci---DiDi 536 bits and in general will be selected so that programs most likely 
to be the subjea of timer preprogramming would have a low value compressed code 212, 
which would minimize keystrokes. The ordering of the bit hierarchy key can be determined 
by the differential probabilities of the various bit combinations as previously discussed. The 
details of deriving a bit hierarchy key 540 were described relative to bit hierarchy key 120 
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and the same method can be used for bit hierarchy key 540. For example, the bit hierarchy 
key might be: 

TLgCj ... TLjoQTL, Cj L, D, 
27 26 ... 10 9 8 7 6 5 4 3 2 1 

The next st^ is the combine groups of bits and convert each group into decimal 
numbm and concatenate into one decimal number step 542. For example, after reord^ing 
according to the bit hierarchy key, the code may be OOOOOOOOlOIOOlOOOOOlOOOlOOl, which 
could be grouped as 00000000101001000,0010001001. If these groups of binary bits are 
converted to decimal as 328, 137 and concatenated into one decimal number^ then the resulting 
decimal number is 328137. The last encoding step is the permute decimal number st^ 546, 
which permutes the decimal number according to permutation function 544 that is dependent 
on the date 548 and in particular the month and year and provides a security feature for the 
codes. After die perniute decimal nimiber step 546, the decimal compressed code Gt...G2Gi 
550 may, for exanq)le, be 238731. These racoded codes are then included in a program 
guide or calendar as in the compressed code indication 212 of FIG. 8. 

FIG. 27 is a flow chart of Ae method for decoding a decimal compressed code into 
channeU date, time and length 560, which is step 414 of FIG. 23. Once the decimal 
compressed code Gt-.-GsG, 564 is entered in step 562, it is necessary to invert the 
permutation function of stq)s 544 and 546 of FIG. 26. The first step is the extract day code 
step 566, which extracts the day code for the program in the decimal compressed code and 
passes the day code to step 568, which also receives iht current day 574 from the clock 576, 
whidi is implemented by microcomputer 380 in FIGS. 21 and 22. The clock 576 also sends 
the current momh and year to the permutation function 570, which is dependent on the month 
and year. Then step 568 performs the function: if day code is same or greater than current 
day from clock, then use pomutation function for mondi/year on clock, otherwise use 
permutation function for next month after die month on the clock and use next year if the 
month on the clock is December. In other words, since there is provision for 
prq)rogranuning recordmg for one month or 31 days ahead, if the day for die program is 
equal to or greater than the current day of the month, then it refers to a day in the present 
mondi; otfao^ise, if the day for the program is less than the current day of the month, it must 
refer to a program in the next month. The extraa day code step 566, which must be 
performed before the invert permutation of decimal compressed code step 580, is 
accomplished by a prior knowledge of how the permute decimal numb^ st^ 546 of FIG. 26 
is performed relative to the day code information. 
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1 The selected permutation method 578 is used in the invert permutation of decimal 

compressed code st^ 580. For the example given above, the output of step 580 would be: 
328137. The next st^ is the convert groups of decimal numbers into groups of binary 
numbers and concatenate binary groups into one binary number step 584, which is the inverse 

5 of st^ 542 of FIG. 26 and for the above example would result in the binary code: 

000000001010010000010001001. Then the bit hierarchy key 588 is used in the reorder bits 
of binary number according to bit hierarchy key step 586, which inverts step 538 of FIG. 26 
to obtain 000000000100110000010001001 for the above example, which is 
.,.TL2TL,...C2Ci...D2Di 582 corresponding to 536 of FIG. 26. The next step is to group bits 

10 to form three binary numbers TL^, C^, and convert to decimal mmtibers step 590 resulting 

in Cp, D,, TL, 592, which for the example above would be: 4, 9, 19, and which are priority 
vectors for channel, day and time/length, which in turn are used to look up channel, day, 
time and Iragtfa 604 in priority vector channel (C) table 598, priority vector date (D) table 
600, and priority vector time/length (TL) table 602, respectively. 

1^ The look up local channel number stq> 606 looks up die local channel 612 given the 

assigned channel number 608, in the assigned/local channel table 610, which is setup by the 
user via the CH key 322, as explained above. An example of the assigned/local channel table 
610 is the right two columns of the assigned/local channel table 620 of FIG. 28. The 
correspondence between the assigned channel numbers, such as 624 and 628, and tfie local 

20 channel numbers, such as 626 and 630 is established during setup by the us^. For the 

example, FIG. 28 shows an exact correspondence between the assigned channel number 5 and 
the local channel number 5. The last step is the ^pend month and year to day to form date 
step 614. The correa monA and year are obtained from step 568 and are again d^endent 
on whether Ae day code is equal to or greater than Ae day from the clock or less than the 

25 day from the clock. If the day code is equal to or greater than the day from the clock, the 

month and year as shown on die clock are used, otherwise the next nx>nth is used and the 
next year is used if the clock month is December. The result is die channel, date, time and 
length (CDTL) 618, which for the above example would be channel 5, February 10, 1990, 
7:00PM and 1.5 hours in length. 

^0 Another preferred embodiment is to embed die decoding means into a television 

receiver with G-code decoder 950, as shown in FIG. 29, which is a block diagram of a 
system including a television receiver having a G-code decoder. The user would use the 
television remote controller 956 or controls on the television receiver to ent^ die code that 
signifies die program to be recorded. The same television remote and controls on the 

35 television would also be used to perform normal television control functions, such as channel 

selection. When a G-code is entered, the television remote would send the G-code to the 
television with G-code decoder 950 via infrared transmitter 958. An infrared receiver 960 
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on the television receiver 950 would receive the transmission and send the code to the G-code 
decoder 954, which would decode the code into CDTL and use this information along with 
a clock, which would also be embedded in the television receiver 950» to send the proper 
commands to the VCR 964 and cable box 966 at the appropriate time so that the selected 
program will be recorded at the proper time. The transmission from the television 950 would 
be via infrared transmitters 962, which can be placed at strategic points on the television 
cabinet, such as at the comers. The transmission is then received by the VCR 964 via 
infrared receive 968 and the cable box 966 via infr^ed receiver 969. 

FIG. 30 is a schematic of a television receiver having a G-code decoder. The 
television receiver with G-code decoder 950 would receive signals from tiie television remote 
controller 956 via infrared receiver 960, which would send ttie signals to either command 
controller 974 or directly to G-code decoder 954. The command controller 974 may be 
present in the television receiver to control other items in the television, including "on screen" 
functions such as displaying the channel number wiien the channel is changed. The G-code 
decoder 954 would decode a G-code and using the date and time from clock 976 would 
send the proper commands to the VCR 964 and cable box 966 via infrared transmitters 962. 
The G-codes and other commands could also be sent to the command controller via manual 
control 975. When the G-code is decoded, then the G-code and the decoded CDTL 
information could be displayed *on screen* as shown in on screen display 978 on television 
display/monitor 952* The "on screen" display is not necessary and any format is optional. 

FIG. 3 1 is a schematic showing apparatus for a G-code decoder in a television receive* 
having G-code decoding. The circuitry is very similar to dlat described in FIGS. 21 and 22; 
however, there are interfaces to an infrared receiver 960 and command controller 974 rafter 
than LCD 384 and Key Pad 386. The key elements are microcontroU^ 980 and oscillator 
982. The interfece to command controlla* 974 is one preferred embodiment; another 
embodiment could have direa interfaces between the manual control 975, the infrared 
receiver 960, the television display/monitor 952 and the G-code decoder 954 without going 
through the intermediary command controller 974. The television circuitry would include the 
capability of storing or learning the infrared code protocols for the VCR and the cable box. 
The warning light emitting diode 984 would be mounted on the cabinet of the television to 
warn that recording was about to begin in order to alert the user to have the VCR ready with 
tape to record. 

Widi the "on screen" display on television display/monitor 952, the operation of the 
television receiver with G*code decoder 950 can be essentially identical to tiiat described in 
FIGS. 23, 24 and 25 for program entry, program review and program cancellation, and 
execution of recorder preprogramming using compressed codes, respectivdy. Every that was 
displayed on LCD 384 would instead be displayed on die television monitor 952. The only 
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1 difference would be that "on screen" would only perform step 402 (display current date, time 

and time bars) when the user put television remote controller 956 into a mode for G-code 
entry and transmission, program review or program cancellation. The method of encoding 
program channel, date, time and length information into decimal compressed codes of 
5 FIG. 26, the metiiod of decoding decimal compressed codes into program channel, date, time 

and length information of FIG. 27, and the method of assigning channel numbers to local 
channel numbers as Ulustrated in FIG. 28 would stay the same. 

Another preferred embodiment of the invention is to embed the decoding means into 
various equipments associated with television, such as a video cassette recorder, cable box 
or satellite receiver. In any system the decoding means would only have to be present in one 
of the equipments, such as the cable box, which would then at the appropriate time distribute 
the proper conunands to the oth& equipments such as a VCR and a satellite receiver to record 
the desired program. 

FIG. 32 is a block diagram of a system including a television having a G-code decoder 
15 950, a VCR 964, a cable box 966 and a satellite receiver 986. This system would work 

identically to the system shown in FIG. 29, exc^t that a satellite receiver is included, which 
could receive commands via infrared receiver 988 from infrared transmitters 962 mounted 
on television receiver with G-code decoder 950. The commands received by the satellite 
receive could include on/off commands and channel select conunands. Hie satellite receiver 
20 986 could feed a television signal to VCR 964, which would record the program and/or relay 

it to television display/monitor 952. 

FIG. 33 is a block diagram of a system including a VCR having a G-code decoder 
991, a television 952, a cable box 966 and a satellite receive 986. The user would use the 
television remote controller 956 or controls on the VCR 991 to ento* the code that signifies 
the program to be recorded. Whra a G-code is entered, the television remote would send the 
G-code to VCR 991 with G-code decodw^ 992 via infrared transmitter 958. An infrared 
receive 990 on the VCR 991 would receive the transmission and send tihe code to the G-code 
decoder 992, which would decode the code into CDTL and use this information along with 
a clock, which would also be embedded in the VCR 991, to send the proper commands to 
the cable box 966 and the satdlite receiver 986 at the appropriate time so that the selected 
program will be recorded at the proper time. The transmission from the VCR 991 would be 
via infrared transmitters 994, which can be placed at strategic points on the VCR. The 
transmission is flien received by the cable box 966 via infrared receiver 969 and the satellite 
receiver 986 via infixed receiver 988. 

AnotiiCT prefixed embodiment of the transmission method and apparatus between 
equipments is shown in FIG. 36, which is a perspective view showing a cable box 372 placed 
on top of a VCR 370 having an infrared transmitter 1008 behind the front panel 1009 which 
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1 communicates to the cable box infrared receiver 1010 via reflection from surrounding 

reflecting surfaces such as walls. 

Another preferred embodiment of the transmission method and apparatus between 
equipments is shown in FIG. 37, which is a perspective view showing a cable box 372 placed 

5 on top of a VCR 370 having an infrared transmitt^ 1014 inside a infrared dome 1012 on the 

top of the VCR which communicates to the cable box infrared receiver 1010 via direct 
communication or reflection dq)ending on placement of the infrared receiver 1010 relative 
to infrared dome 1012. 

Anodio* preferred embodiment of the transmission method and ^paratus between 

10 equipments is shown in FIG. 38, which is a perspective view of a VCR 370 having an 

infrared transmitter 1022 inside a mouse 1020 coupled via a cable 1018, which is plugged via 
plug 1017 into recq)tacle 1016 on the VCR. The mouse 1020 is placed near the cable box 
infrared receiver 1010. This embodiment is most useful when the cable box is s^arated from 
the VCR by walls of a cabinet, for example, that would prevent either direct or reflective 

^5 infrared transmission. 

Another preferred embodiment of the transmission method and apparatus between 
equipments is shown in FIG. 39, which is a perspective view of a VCR 370 having an 
infrared transmitter 1026 inside a stick on miniature mouse 1024 coupled via a cable 1018, 
which is plugged via plug 1017 into recq>tacle 1016 on the VCR. The stick on miniature 

20 mouse 1024 is stuck onto the cable box very near the infrared receiver 1010. This 

embodiment is also most useful when the cable box is separated from the VCR by walls of 
a cabinet, for example, that would prevent either direct or reflective infrared transmission. 

The transmission methods and ^paratus of FIGS. 36, 37, 38 and 39 could also be 
used with the syston of FIG. 32 to transmit information from television receiver with G-code 

25 decoder 950 to VCR 964, cable box 966 and satellite receiver 986. 

FIG. 34 is a block diagram of a system including a cable box having a G-code decoder 
997, a television 952, a VCR 964, and a satellite receiver 986. The user would use the 
television remote controller 956 or controls on the cable box 997 to emet the code that 
signifies the program to be recorded. When a G-code is entered, the television remote would 

30 send the G-code to cable box 997 with G-code decoder 998 via infrared transmitt^ 958. An 

infrared receiver 996 on the cable box 997 would receive the transmission and send the code 
to die G-code decoder 998, which would decode the code into CDTL and use this information 
along with a clock, which would also be embedded in the cable box 997, to send the proper 
commands to the VCR 964 and the satdltte receiver 986 at the appropriate time so that the 

35 selected program will be recorded at the proper time. The transmission from the cable box 

997 would be via infrared transmitters 1000, which can be placed at strategic points on the 
cable box. The transmission is then received by the VCR 964 via infrared receiver 968 and 
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tfae satellite receiver 986 via infrared receiver 988. The transmission methods and apparatus 
of FIGS. 36, 37, 38 and 39 could also be used with the system of FIG. 34 to transmit 
information from cable box 997 to VCR 964 and satellite receiver 986. 

FIG. 35 is a block diagram of a system including a satellite receiver 1005 having a 
G-code decoder, a television 952, a VCR 964, and a cable box 966, The user would use the 
television remote controller 956 or controls on the satellite receiver 1005 to enter the code 
that signifies the program to be recorded. When a G-code is entered, the television remote 
would send the G-code to satellite receiver 1005 with G-code decoder 1004 via infrared 
transmitter 958. An infrared receiver 1002 on the satellite receiver 1005 would receive the 
transmission and send the code to die G-code decoder 1004, which would decode the code 
into CDTL and use this information along with a clock, which would also be embedded in 
the satellite receiver 1005, to send the proper commands to the VCR 964 and the cable box 
966 at the appropriate time so that the selected program will be recorded at the proper time. 
The transmission from the satellite receiver 1005 would be via infrared transmitters 1006, 
which can be placed at strategic points on the satellite receiver. The transmission is then 
received by the VCR 964 via infrared receiver 968 and the cable box 966 via infrared 
receiver 969. The transmission methods and ^paratus of FIGS. 36, 37, 38 and 39 could 
also be used wiA the system of FIG. 35 to transmit mformation from satellite receiver 1005 
to VCR 964 and cable box 966. 

Another prefmed ^bodiment of an apparatus for using compressed codes for a 
recorder programming is the custom programmer 1100 of FIGS. 40 and 41. The custom 
programmer 1 100 is similar to instant programmer 300 and has number keys 1 102, which are 
numbered 0-9, a CANCEL key 1 104, a REVIEW key 1 106, a WEEKLY key 1 108, a ONCE 
key 1110 and a DAILY (M-F) key 1112, which correspond directly to keys 302-312 of 
instant programmer 300, and which are used to program the custom programme* 1 100. Like 
the instant programmer 300, a ltd normally covers oth» keys, which are used to setup the 
instant custom programmer 1 100. When lid 1 1 14 is lifted, the following keys are revealed, 
but not shown in the drawings: SAVE key, ENTER key, CLOCK key, CH key, ADD TIME 
key, VCR key, CABLE key, and TEST key. Tliese keys of the custom programmer 1 100 
correspond to and operate substantially tfie same as keys 316-330 of instant programmer 300, 
respectively. Also included in the custom programme- 1100 shown in FIG. 40 are: liquid 
crystal display 1134, red warning light emitting diode 1132 and IR diodes 1134, which 
correspond to liquid crystal display 350, red warning light emitting diode 332 and IR diodes 
342-348 as shown in FIG. 15. 

As discussed above, when using the instant programmer 300, the consumer initially 
performs a setup sequence, consisting of selecting a protocol for the model/brand of VCR, 
setting the current real time, selecting a protocol for the model/brand of cable box, and 
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entering a series of channel number assignments. Although the instant programmer 300 
makes recording of television programs extremely simple, the initial setup sequence for the 
instant programmer 300 is more complex and deters the use of the instant programmer by 
some consumers. Custom programmer 1100 includes a microphone opening 1140 through 
which at least one microphone inside the custom programmer 1 100 can receive electronically 
coded audio signals that contain the information necessary for the custom programmer's initial 
setup and commands to store this information into the custom programme 1 100. 

In order to receive these audio signals, a user may call a special phone number which 
could be a toll-free 800 numb«-, a pay-per-minute 900 numb^, or a standard telq}hone 
number with standard toll charges applying. The consumer can speak to an operator who 
orally inquires from the consume the information regarding the consumw's VCR model and 
brand, zip code, model and brand of cable box and the newspaper or other publication which 
the consume- will use to obtain the conQ)ressed codes. This is all the information needed to 
perform the initial setup for the custom programmer 1 100. From the zip code information, 
the operator can determine to which cable system the consume is connected and can combine 
this data with the knowledge of which publication &e consumer will use to select the correct 
local channel mapping table for the consumo*. 

The operator then directs the consumer to press a designated programming key which 
is, in the case of die preferred wnbodiment, the CH key located under lid 1114. When the 
CH key is pressed, the display 1134 with display the message "PHONEl KEY2-, Pressing 
the "2" numeric key places the custom programmer into the manual local channel table 
progranuning mode that is implemented by instant programmer 300 when CH key 322 is 
pressed. Pressing the " 1" numeric key initiates the remote progranuning mode. The custom 
programmer 1100 is then ready to receive an audio signal and display 1134 displays the 
message "WATT". 

The opCTator will then direct the consumer to place the earpiece 1 142 of Ae telephone 
receiver 1144 over the microphone opening 1140 of the custom programmer 1100 as 
generally shown in FIG. 42. The earpiece need not be placed direcdy against the custom 
programmer 1100, but may be held more than an inch away from the microphone opening 
with generally satisfactory results. After a pause sufficient to allow the consume to place the 
telq)hone receive in the proper position, the operator will initiate the downloading of the 
initial setup data and initial setup progranuning commands transmitted over the telephone line 
1 146 using audio signals to the consumer's custom programmer 1 100. 

If the initial s&up data is successfully transferred to the custom programmer 1 100, the 
display 1134 of the custom programmer 1100 will display the message "DONE". If the 
rec^tion of the initial s&np data is not successful within a pred^ermined time limit, red 
warning light wnitting diode 1132 will blink to inform the consumer to adjust the position of 
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the tel^hone earpiece before another download of the information is attempted. After a 
waiting period allowing this adjustment, the initial setup data and commands are retransmitted 
over the telq>hone line. If after a predetermined number of attempts to download the initial 
setup information are unsuccessful, the liquid crystal display 1134 displays the message 
"FAIL" and the operator is again connected to the consumer allowing the operator to speak 
to the consumer to provide additional assistance in the positioning of the telephone earpiece. 

Alternatively, a live operator could be provided by the local cable con^any and the 
initial setup information downloaded to the custom programmer 1100 by telq)hone line, 
through the existing cable of the cable system, or any other transmission means. If local 
cable companies supply the live operators, the only information they woidd need to gather 
from the consumer would be the VCR brand and model and the publication containing 
compressed codes that the consumer plans on using, because the local cable conq)any would 
know the modd and brand of cable box installed at the consum^*s location and the necessary 
data regarding the local channd designations for that cable system. 

FIGS. 43 and 44 are schematics of the circuitry needed to implement alternative 
embodiments of the custom programmer 1 100. The circuit consists of microcomputer 1 150, 
oscillator 1 152, liquid crystal display 1 154, keypad 1 156, five way IR transmitters 1 158 and 
red warning light emitting diode 1160. These components directly correspond to 
microcomputer 380, oscillator 382, liquid crystal display 384, keypad 386, five way IR 
20 transmitters 388 and red warning light emitting diode 332, respectively of instant programmer 

300 and perform in the same manner. In both FIGS. 43 and 44, earpiece 1142 generates 
serial audio signals ^ich are received by microphone 1162. 

As shown in FIG. 43 the audio signals received by microphone 1162 are passed 
through amplifia' 1 164 and forwarded through a DTMF decode circuit and into a serial port 
25 of microcomputer 1150. In the alternative circuit shown in FIG. 44, tiie audio signals 

received by microphone 1162 are passed through amplifier 1166, throu^ a high pass filter 
1 166 witfi a cutoff at ^proximately 1-5 kHz, and through a second an^)lifier 1 170 to a serial 
port of microcomputer 1 150. 

Alternatively, a dual microphone system (not shown) may be employed to increase 
reliability, especially whra die custom programmer 1100 is to be programmed in an 
environment with a high level of background noise that could interfere with the transmission 
of data throu^ the single microphone acoustic means. In this system, one microphone would 
be placed near the telq>hone earpiece and the second microphone would be placed some 
distance away from the earpiece in order to pick up background noise. A audio signal 
35 cancellation circuit is Aen used to effectively "subtract" the background noise picked up by 

the second microphone from the audio data signals combined with the background noise that 
is picked up from the first microphone resulting in solely clean audio data signals. 
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Another preferred embodiment includes a separate initial setup progranmier 1200 as 
shown in FIGS. 45. The initial setup programmer 1200 serves the same basic function as the 
telq)honic audio signal progranmiing capability of custom programmer 1 100, namely allowing 
the total s&up of the instant progranmier 300 or custom programmer 1 100 with a tniniTnum 
of effort on the part of the consumer. Normally, initial setup programmers 1200 would be 
m ai ntain ed by sellers of either the instant programmer 300 or the custom programmer 1 100. 
The initial setup progranmier could be progranuned with the local channel tables for the cable 
systems and the television calendars that publish G-codes in the vicinity of the sell^. When 
a customer purchases an instant programmer 300 or custom programme 1 100, the seller can 
inquire where the customer lives and which television calendar die customer uses and use die 
initial setup programmer 1200 to download the appropriate local channel table for that 
customer. Further^ the initial setup progranuner 1200 can also set die clock, VCR brand and 
model, and cable box brand and model for the customer's instant programmer 300 or custom 
programmer 1100. 

The initial setup programmer 1200 includes a keyboard 1202, a display 1204, an 
enclosure 1206, and a lid 1208, with hinges 1209 at the top that allow the lid to open to 
reveal a dq)ression 12 10 for holding instant progranuners 300 and custom programmers 1 100 
and two electrical contact pins 1212 as shown in FIG 46. The initial setup programmw' 1200 
includes a modular phone jack 1230 and a serial port 1232 as shown in FIG. 47 for 
transferring dau to and firom con4)uters, either direcdy or over telephone lines. 

FIG. 48 shows two access holes 1213 in die bottom of the instant programmer 300 
that allow access to two contact points on die to the circuit board (not shown) inside the 
instant programmer 300. FIG. 49 shows the initial setup programmer 1200 with an instant 
programmer 300 fit into die dq>ression 1210 with the two contact pins 1212 extending 
upwards through die access holes 1213 in the bottom of the instant programmer 300. 
FIG. 50 shows die initial setup progranuner 1200 with a custom programmer 1100 fit into 
the depression 1210 with the two contact pins 1212 extending upwards through the access 
holes 1 136 in the bottom of the instant programmer 300. 

FIG. 51 is a schematic that shows circuitry included in the initial setup programmer 
1200. The initial setup programmer includes a microcontroller (NEC ^D7530x) 1214, a 
liquid crystal display 1216, a keypad 1218, static random access mwnory (static RAM) 1220, 
compute port 1222 and programming pins 1224. Local channel tables can be transferred 
from a conq)uter to the initial setiq> programmer 1200 and stored in static RAM 1220. 

FIG. 52 is a schmatic showing the data transfa* connection between a personal 
conq)uter 1226 and initial setup programmer 1200. Local channd table data is output from 
personal computer 1226 dirou^ a serial RS-232 port widi + 12 and -12 volt signals. The 
+ 12 and -12 volt signals are transformed to TTL compatible 0 and 5 volt signals by level 
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1 shifter 1228 which are input into microcontroller 1214. Level shifter 1228 can be either 

external or internal to initial setup programmer 1200. 

Alternatively, local channel table data can be transferred to the initial setup 

programmer 1200 by audio signals carried over telephone lines. Further, local channel tables 
5 may be entered into the initial setup programmer through keyboard 1202 in the same manner 

used to program this mformation into either instant programmers 300 or custom programmers 

1100. 

Included in keyboard 1202 are "SEND CLK*, "SEND CH", "SEND CAB" and 
"SEND VCR", which set the clock, download the local channel table, select the protocol for 
the cable box brand and model and select the protocol for the VCR brand and model, 
respectively when they are pressed. If the information is successfully transferred to the 
instant programmer 300 or custom prognunmer 1100 connected to the initial setup 
programmer 1200, display 1204 displays the message "Tr OK", otherwise tfie message 
"Tr Err" is displayed on display 1204. 

Data is transfared to instant programmer 300 and custom programmer 1 100 through 
the two contact pins 12 12, The first of these pins is the ground pin. The second pin connects 
with test point 392 as shown in FIG. 22. Test point 392 is connected to both an interrupt pin 
and one input/output (I/O) pin of microcomputer 380. The two pins are tied together with 
an open collector method so that both input and ou^ut can be acconq)lished with one pin. 
The two contaa pins 1212 connect to the same functional pins of the microconqiuter 1 150 
of the custom programmer 1100. Dato is transfOTed serially tiirou^ these pms at a 
4800 baud rate using TTL voltage levels. The instant programmer 300 and custom 
programmer 1100 return a low pulse of a predetermined length to llie initial setup 
programmer 1200 when they have received all of transferred data. 

The invention as shown in the preferred embodiments of the custom programmer 1 100 
and the initial setup programmer 1200 can be readUy included within televisions, video 
cassette recorders, cable boxes, or satellite receivers. It would not be complicated to embed 
either the custom programmer 1 100 or the initial setup programmer 1200 in televisions, video 
cassette recorders, cable boxes, and satellite receivers by adding suitable cabling or other 
transmission means between various video devices being used. 

Anodier embodiment of the invention is the custom controU^ 1300 shown in 
FIGS. 53-58. The custom controller contains the same circuitry and perftirms the same 
functions as the custom programmer 1 100. but also perform the functions of a complete 
univCTsal remote control that can be setup automatically. The custom controller includes on 
35 its main control surface 1302 and its auxiliary control surface 1304, buttons that perform the 

same functions as buttons 1102-1112, 1 156 of the custom programmer, a display 1306 that 
p«forms the same functions as display 1 134, 1 154 and IR transmitters 1314 which perform 



20 



25 



30 



wo 94/21081 i|P W PCT/US94/01984 

-49- 

1 the same functioos as JR transmitters 1131, 1158. The custom controller can also be 

equipped with a lid (not shown) that covers bidden keys (not shown) used to setup the custom 
controller like lid 11 14 on the custom programmer 1100 and lid 316 and keys 3 16*330 on the 
instant programmer 300. The keys under the lid could include SAVE, E^^^ER, CLOCK, 

5 CH, ADD TIME, VCR, CABLE and TEST keys like the instant programmer and die custom 

programmer. 

The custom controller includes a microphone 1308, which performs the same functions 
as microphone 1 140 of the custom programmer and is accessible through the microphone 
access hole 1309. Throu^ the microphone, the custom controllo' is programmed with all 

10 of setup information needed to function as an instant or custom programme Q*e-» channel 

map, current time of day, oKxlel/brand of cable box and VCR). Altemativdy, the custom 
controller can be programmed by the initial s^p programmer 1200 shown in FIGS. 45^7 
and 49-51 in the identical manner described above in connection with these figures for the 
instant and custom programmers. Accordingly, the custom controller includes access holes 

15 1310 through which contact can be made with the contact pins 1212 of the s^p programmer 

1200. 

Custom controller 1300 also includes additional buttons on its control surfaces 1302 
and 1304 thai can used to operate any home electronic device that can be controlled by an 
infrared remote control. These standard infrared remote controls work by transmitting 

20 different IR codes for each different function to be performed by the device being controlled. 

Each button of the custom controller triggers the transmission of an IR code that would 
ordinarily be transmitted by another remote control. The actual make up of these IR codes 
used to control the various home electronic equipment are described in more detail in United 
States Patent No. 4,623,887 to Welles, n which is her^y incorporated by reference. 

25 Most of the time, the custom controller will be used to control televisions, VCRs, 

cable boxes, satellite receivers and hi-fi audio equipment. It is noted that both the instant 
programmer 300 and the custom programmer 1 lOQ already functioned as univ^al remote 
controllers with respect to video recorders, cable boxes, televisions and satellite receivers as 
they can control diverse brands and models of these devices. However, the instant and 

30 custom programmers only use their imiversal remote features to change or select channels on 

cable boxes, video recorders, televisions and satellite receivers, begin and end recording by 
video recorders and turning die power on any of ttiese devices on and off. Non^eless, the 
schraiatic of the custom controller will be the same as the schematics of tiie custom 
programnier shown in FIGS. 43 and 44 except that the custom controller includes a keypad 

35 (see 1156) widi more buttons and the size requirements for the ROM and RAM in the 

microcomputer (see 1150) are greater than in the custom programmer. FIGS. 58 and 59 
show block diagram schematics for two alternate embodiments of the custom controller. It 
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1 is noted these two schematics contain the same basic components^ but the utilization and 

minimum size of the RAMs 1324 and 1330 and ROMs 1326, 1332 are different. 

The custom controller's complete universal remote feature operates as follows. Each 
button on the keyboard 1320, which is mounted on control surfaces 1302, 1304 of the custom 

5 controller, is hard wired with a button code or a memory address, which is generated each 

time the button is pressed. The microcomputer 1322 receives the code or address generated 
by the pressed button and, if the button generates a code, consults a look-up table to retrieve 
an address for the button code. This look up table, as well as the instructions that control the 
operation of the microprocessor are stored in ROM 1326 and 1332. 

10 In the embodiment of FIG. 58, the microprocessor retrieves an IR code from RAM 

1324 at the address derived from the pressed button. In this embodiment, the minimnm size 
for the ROM is very small as the ROM only needs to store the button code look up table and 
microprocessor instructions. However, the size of the RAM needs to be large enough to store 
an IR code for each button on the keyboard. 

^5 In the embodiment of FIG. 59, the microprocessor consults a look-up table in RAM 

1330 which contains address to ROM 1332, which contains the actual IR codes. The ROM 
address is retrieved from RAM at the address dmved from the pressed button on keyboard 
1320. The IR code is then retrieved from ROM at the address retrieved from RAM. This 
embodiment allows the ROM to be prq)rogrammed with the IR codes for a large number of 

20 home electronic devices. This increases the minimnni size of the ROM substantially, but 

reduces the minimum size of die RAM because ROM addresses are generally shorter than IR 
codes. 

In both the embodiments of FIG. 58 and 59, ±e IR code retrieved from either ROM 
or RAM is sent by tihe microprocessor to IR transmitters 1328 and is transmitted. 

Before the custom controller can be used as a conq)lete universal remote control, it 
must be programmed with the IR codes for the functions and the brand and models of home 
electronic equipment it is going to control. Traditionally this has been done in two different 
ways. First, the custom controller can *'Ieam' ttie IR codes for the products that it is to 
control from the remote controls that come with each product. The custom controller would 

30 then also include an IR receiver (not shown) that would receive IR codes from other remote 

controls and store these codes and which button on the custom controller each code is 
associated with into RAM. This type of "learning" controller usually employs tiie schematic 
of FIG. 58. The second traditional programming method involves providing a ROM that 
contains the IR codes for most functions of most brands and models of home dectronic 

35 equipment. The user then enters into the custom controller what brand/model of each type 

of home electrooic device that the user plans to use the custom controller with. In this 
method, for each brand and oaodel of home electronic equipment, the custom controller will 
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1 also include in ROM the associations between the ER codes for the equipment and the keys 

on the custom controller that will trigger the sending of the IR codes. A controller utilizing 
this second programming method usually employs the schematic of FIG. 59. 

In an alternate embodiment, the custom controller can be programmed by either of 

5 both of these methods. IR codes that are "learned" from other remote controllers are stored 

in RAM 1324 shown in FIG. 58. Alternatively, ROM 1332 shown in FIG. 1332 includes 
IR codes for most VCRs, cable boxes, satellite receive, televisions and stereo components 
and the ability to program which brand/nuxlel of these device he or she is using. In yet 
another embodiment, the embodiments shown in FIGS. 58 and 59 can be combined by 

10 including a flag bit in the data stored in RAM 1324 or 1330. If die flag bit is set, die rest 

of the data at that address is a ROM address which points to the location of the IR code in 
ROM 1332. If the flag bit is not set, the rest of the data at that address contains actual IR 
code data. 

In the preferred embodiment of FIGS. S3«60, though, IR codes are programmed into 

15 the memory of the custom controller through the microphone 1308 that is used for the setup 

of die channel map, cable box and VCR brand/model and the current time of day. Using the 
process shown in FIG. 60, a process similar to that described above in connection with the 
custom programmer 1 100, in block 1340, ttie user calls either a special phone number which 
could be a toll-free 800 number, a pay-per-minute 900 number, or a standard telephone 

20 number with standard toll charges ^plying. In block 1342, the consumer speaks on the 

tel^hone to a customer service representative (representative) located at a remote site who 
orally inquires from the consumer the information regarding the brand and model of each 
home electronic device with which the consumer wants to use custom control!^. In blocks 
1346 and 1348, the consumer also has the opportunity to tell the rq)resentative which 

25 fimcttons each button of the control surfoces 1302 and 1304 is to perform. In block 1350, 

the r^resentative enters this information into a computer at the renoote site. If the consumer 
does not have preferences regarding which button of the custom controller is used to perform 
which functions, in block 1352, the representative does not enter any prefnences into the 
computa* and the conqiuter relies on default associations between the buttons and functions 

30 that are previously stored in the conq>uter. 

'Once diis information has been entered into the computer, in block 1354 the computer 
programs the custom programmer in at least two diffm-ent ways, dq)ending on whether the 
embodiment of FIG. 58 or 59 is used. If the embodimrat of FIG. 58 is used, Ae computer 
downloads, through microphone assembly 1334 in either mann^ described above in 

35 connection widi the custom programmer and shown in HGS. 43 and 44, all of the necessary 

IR codes into RAM 1324 at the addresses associated with the buttons on the keyboard 1320 
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according to the consumer's expressed wishes. If this method is used, no IR codes need be 
stored in the ROM of the custom controller when it is manufactured. 

If the embodiment of FIG. 59 is used, the ROM 1332 installed into the custom 
controller at manufacture is programmed with the IR codes of many different brands, models 
and types of home electronic devices. In this case, the computer downloads, through 
microphone assembly 1334, the addresses of the ROM for all of the necessary IR codes into 
RAM 1330 instead of downloading the IR codes themselves. 

In an alternative embodiment the ROM 1332 contains default associations between IR 
codes and buttons of the custom controller, so that these associations need not be downloaded 
unless the consumer has requested associations between buttons and IR codes that are different 
from the default associations. This method reduces the amount of data that needs to be sent 
over the telephone lines from die remote site to the custom controller, but can increase the 
size and cost of the ROM installed in the custom controller. In the rare case where the IR 
codes for the device that die consumer wants to control are not included in the ROM, the 
computer would just download die IR codes themselves for that device as in the first 
programming m^od described above with reference to FIG. 58. 

It is noted above that in either of the embodiments shown in FIGS. 58 and 59, the 
microphone and decoding assemblies from either FIG. 43 or FIG. 44 may be used. 
Preferably, the microphone and decoding assembly in FIG. 44 is used as it is less expensive 
than the assembly in FIG. 43 tiiat uses a DTMF decoder 1 166. The system shown in FIG. 44 
utilizes just two single frequency signals rather than many dual frequency signals as in a 
DTMF system. The first signal, a tone of approximately 3000 Hz, is used to signify a binary 
"one" and the second signal, a tone of sq>proximately 500 Hz, is used to signify "zero." 
Since a 500 Hz signal is being used in this embodiment, the bandwidth of the 1000-5000 Hz 
high pass filter 1168 from FIG. 44 will have to be broadened to include 500 Hz when 
included in die microphone and decoder assembly 1334. 

A series of tiiese two tones are transmitted over the tel^hbne line, representing a 
binary series. A short period of no signal is included between each tone in the series of tones 
so Aat two consecutive 500 Hz or two consecutive 3000 Hz signals are interpreted as two 
sequential signals and not one long signal. In an alternative embodiment, the series of signal 
tones are sent at a predetennined clock speed. 

A decoder (not shown) is included between the microphone assembly 1334 and the 
microprocessor 1322 that convms the 3000 Hz signals to hi^ dectrical signals and converts 
the 500 Hz signals to low electrical signals that are sent to a serial input into the 
microprocessor. A clock signal is simultaneously sent to the microprocessor with each high 
or low signal. 
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Alternatively, the initial setup programmer 1200 could be used to perform the IR code 
programming of the custom controller 1300 instead of using the microphone/tel^hone 
interface. 

The custom controller has several additional features. First, the rear surface 1312 of 
the custom controller is large enough so that custom controU^ can be set on the rear surface 
as shown in FIG. 61 and resist tipping over. The advantage of being able to stand the custom 
controller in this upright position is that IR transmitters 1314 are then at a substantial height 
above the surface on which the custom controller is set. This lessens the probability that 
pillows, newspapers, magazines or other debris will be inadvertendy placed on top of the 
custom controller as it will be difficult for debris to balance on the top of the custom 
controller when while in the upri^t position. Further, stacks of pillows, magazines and other 
debris placed next to the custom controller must be rather high before they will block the IR 
transmissions of the custom controller. This feature is extremely inqwrtant because, unlike 
the instant programmer which can have a pCTianent holder next to the cable box and VCR, 
IS away from m agaz i nes and pillows, the custom controller, having full universal remote 

capabilities, is designed to be used some distance away from the video equipmrat. Yet, to 
function properly as an automatic video recorder controller, Ae IR transmitters of the custom 
controller need to have a direct line of sight to the IR receives of die video equipment to be 
controlled. 

The degree of enlargement of the rear surface 1312 needs to be enough so that the 
custom controller is stable and resistant to being tipped over when it is put in the upright 
position shown in FIG. 58. Determining an acc^table size of rear portion is based on 
several factors. First, it usually desirable for the length and the width of die rear surfoce to 
be approximately equal. If the length is ssgnificantiy greater than the width (as is the case 

25 with traditional prior art uniwsal remote controls), the controll^ can be easily tipped over 

along the axes tiiat span the width of die rear surface. Next, die proportion of the height of 
the controller to the length and width of the rear surface cannot be too great. A ratio of the 
length of the rear face to the hei^t of the controller and of die width of the rear face to the 
hei^t of the controller of approximately 3 to 1 or less is usually sufficimt. However, this 

30 ratio dq)ends on the uniformity of the deostty of the custom controller and thus the center of 

gravity. If the upper portions of the custom controller (when it is in the upright position) are 
more dense than the lower portions, the center of gravity will be hi^ and the ratio of the 
width and length of the rear surface will need to be reduced. On the other hand, if the lower 
portions are more dense, the center of gravity will be lower and the ratio can be safely 

35 increased. One way die center of gravity is lowered in the custom controller is by placing 

the battles 1316, which are comparatively very dense, v^ near the rear surface. 
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Another factor in the stability of the custom controller in the lateral location of the 
custom controller's center of gravity. The closer the center of gravity is to being directly 
above the center of the rear surface when the custom controller is in the upright position, the 
more stable the custom controller will be. It is noted that the upper portion of embodunent 
of the custom controllw shown ic FIGS. 53-58 is off center. This moves the center of 
gravity away from the center of rear surface slightly, but adds to the aesthetic appearance of 
the custom controller. 

The shape of the rear surface is not particularly relevant, but rather the shortest 
distance across the rear surface. On the other hand, ihe shape of the back surface of the 
custom controller is significant. Preferably, the back sur&ce is semicircular or substantially 
semicircular. The closer die back surface is to a semicylindrical shape, the more comfortable 
the custom controller is for a consumer to hold, as the cylindrical sh^ fits better into human 
hands. . 

Another feature of the custom controller is its two control surface 1302 and 1304. 
Auxiliary control surface 1304 is designed to include buttons that wUl be used most often 
when the custom controller is in its uprij^t position, such as volume up and down controls. 
The angle becwe» the rear surface and the auxiliary control surface is less than or equal to 
45''. Keeping the angle less than or equal to 45** directs at least half of the fDrce needed to 
press button on the auxiliary control surface downwards into the table or other sxirface the 
custom controller is resting on instead of sideways, which would tend to topple the custom 
controller when it is in the upright position. 

Two alternative embodiments of the custom controller 1300 are shown m FIGS, 65-70 
and FIGS, 71-76. Hiese controllers include control faces that are at angles from the rear face 
of less than or equal to 45"", substantially circular bottom faces and rear faces that are larger 
relative to prior art remote controls. 

Yet another feature of the custom controller are one touch channd tuning buttons. 
These buttons would be assigned to a specific television or cable channel such as HBO, 
ESPN, CNN or MTV. For example, if a button is assigned to CNN, when the CNN button 
is pressed, ttie custom controller transmits IR codes to change the channel on a television, 
VCR, cable box or satellite receiver to the channel number on which CNN is broadcast. 
When the consumer sets up the custom controller, he or she tells the represratative what 
channels he or she watches the most and the representative directs the computer to have 
selected keys on the custom controller be programmed to tune these channels. The consumer 
tdls die represratative which keys on the custom controller he or she wishes to tune which 
channels or tibe rq)resentative can selea the keys. After the keys and channels have been 
selected, the consumer then writes the channel names next to the keys that tune them or labels 
with different channel names can be supplied which are then applied to the custom controller 
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1 next to the appropriate buttons. These one touch tuning buttons are particularly well suited 

to being programmed as buttons on the auxiliary control surface, so that the consumer can 
operztj^ these buttons without having to pick up the custom controller. 

Another embodiment, shown in FIGS. 77-78 is an alternative embodiment to the 

5 embodiment shown in FIG. 33. An initial setup routine must be performed on the VCR in 

the embodiment in FIG. 33 similar to that that must be performed on the instant progranun^ 
300. This consists of entering, into the VCR, tlie local channel m^, the current time and 
an identification of the cable box, tdevision or satellite receiver that is to be controlled by the 
VCR. In die embodiment of FIG. 33, diis initial setup is performed manually by die user in 

10 the same manner as for the instant programmer by pressing a series of keys on either the 

VCR itself or the television remote control 956 used to control VCR. In diis embodiment 
shown in FIG. 77, the television remote control from FIG. 33 is replaced with an auto- 
progranoming VCR remote control 1400 ('VCR remote"). The VCR remote includes a CPU 
1402, RAM 1404, ROM 1406, keyboard 1408 and an IR transmitter 1410 that are typical for 

IS IR remote control units. Further, die VCR reooote includes a microphone 1412 and an audio 

signal decode 1414. The microphone and decoder can be either of the embodiments 1 166 
or 1168-1170 shown in FIGS. 43 and 44. As with the custom controller described above, 
however, the decoders 1168-1170 in FIG. 44 and 1334 in FIGS. 58-59 are preferred as the 
more economical embodiment. 

20 In the preferred embodiment, die alternative VCR remote 1400 is a also a universal 

remote such as custom controller 1300 with all of the structure and functions of the custom 
controller. Thus, the VCR remote is capable of controlling the cable box 1428, VCR 1416, 
television 1432 and any other auxiliary home electronic equipment diat is IR remote 
controllable 1434. 

25 A significant advantage of the VCR remote control is that the data required to be 

entered into the VCR 1416 for the initial setup can initially be downloaded from a remote site 
by telephone to the VCR remote control. To do this, die consumer calls die remote site in 
the telephone, orally gives the information necessary to perform die initial setup to a person 
at die reooote site. The person at the remote site then instructs the consumer to place die 

30 microphone of the VCR remote to the telephone earpiece and the initial setup is downloaded. 

Thereafter, die user easily causes the data to be downloaded by IR transmission, from the 
VCR renoote control to die VCR itself by pressing a "send" key or a "send" sequence of 
keys. The VCR receives the initial s^p data, stores it in its memory 1420 and dien is ready 
to be used as an instant programmer. 

35 In an alternative embodiment, shown in FIG. 79, the structural elements of the custom 

programmer 1100 shown in FIGS. 40-44, including a microphone 1450 and decoding 
assembly 1452, are be embedded within a VCR 1454 instead of embedding die structural 
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elements of the instant programmer 300 into the VCR as shown in FIG. 33. In this 
embodiment, the user would hold the earpiece of their telephone 1456 to the microphone 
embedded in the VCR to download the initial setup data directly from the remote site into the 
VCR. The difficulty with this embodiment is diat often a user*s VCR and telephone are not 
located close enough together to position the telephone earpiece near the VCR. Further, 
correction of this problem, which would involve adding an extension cord to the telephone 
or disconnecting and relocating the VCR nearer the telephone are not convenient. 

In another embodiment, shown in FIG. 80, the microphone in the VCR with custom 
programmer embedded is replaced with a modular phone jack 1458 that leads directly to the 
decoder assembly 1452 in the VCR. A standard telephone line 1460 would then connect the 
VCR to a modular T-connector 1462 so that both the VCR and an independent telephone 
1464 are connected to the telephone line 1466. The consumer then uses the telq}hone to call 
and talk to the remote site, but the data is transmitted directly to the VCR. The transfer of 
data by this method may be more accurate than transmission by audible tones. However, this 
embodiment suffers from the same problem of the proximity of the consumer's phone outlets 
to the VCR. 

With the embodiment shown in FIG. 77, though, the proximity of the VCR to a 
consumer*s telq)hone or telq)hone jack are not important. The consumer simply carries the 
remote to his or her phone and gets the initial setup data downloaded into the VCR remote. 
The consumer then carries the remote to a location near die VCR and downloads the initial 
setup data to the VCR. 

Another embodiment, shown in FIG. 81, is to mstall a naodular jack 1466 into the 
VCR remote 1400. In this embodiment, the VCR remote is connected to the td^hone by 
a T-connector 1468 and operates in tfie same way as Ae VCR with a built in modular jack 
25 described above and shown in FIG. 80 except diat after the initial setup data is transferred 

to the VCR remote, the VCR remote is placed near the VCR and the mitial setup data is 
downloaded by IR transmission to the VCR . One advantage that this embodiment has over 
the VCR with a built m modular jack is that the VCR remote can be taken to the telephone 
whereas the VCR may be located far from the telephone. It is also possible to add a DTMF 
30 generator to the VCR remote so that the keypad 1408 of the VCR remote can be used to dial 

the telq>hone number of die remote site. Alternatively, telephone numbers for the remote site 
are stored in the memory of the VCR remote so that the consumer may dial the remote site 
by pressing a minimum number of keys. 

The details of Ae operation of the VCR remote are as ft)Ilows. In ±e first stq), 
35 shown in block 1440 of FIG. 78, the consumer places a telephone call on eitiier an 800, 900 

or normal toll call line to a customer service representative. In block 1442, the rq)resentative 
inquires from the consumer infi)rmation necessary to perform the initial setup, such as the 
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1 consume 's ZIP code or the name of the consumer's cable company^ the television guide that 

consumer uses, the brand and noodel of the consumer's cable box (it is sometimes possible 
to deduce this data from the ZIP code or cable company name data) and the brand and model 
of the consumer's VCR. As with the initial setup of the custom programmer, the diannel 
S map and cable box IR codes can be determined from this data. If the VCR remote control 

is also a universal remote control, the representative inquires as to the brands and models of 
any other IR controllable home electronic equipment that the consumer may wish to control 
with tfie VCR remote control. 

Once the channel map and IR code data to be downloaded have been identified in 
10 block 1442, the initial setup data, including the channel map, IR code data and tiie current 

time, including the date, is downloaded over the telephone line to the VCR remote control. 
In Ae preferred embodiment, the initial setup data is generated by a conq)uter at or connected 
to the representative's location, transmitted over telephone lines in the farm of audio signals, 
received by the VCR remote control's microphone or modular phone jack and decoder, and 
IS stored into RAM 1404 by CPU 1402. 

In block 1448, the consumer presses a *sead" key or a sequence of keys that triggers 
the transmission of the initial setup data duough the IR transmitter to the VCR*s IR receiver. 
If the VCR remote control is a universal remote^ the IR codes for IR controllable devices 
other than the cable box are prefierabiy not be transmitted to the VCR as they are used by the 
VCR remote control itself, not ttie VCR. The data is stored by the VCR's CPU into the 
VCR's RAM. 

In an altmative embodiment, the VCR remote control's IR transmitter is not a multi- 
directional or wide angle IR transmitter. The more exp^ive multi-direcdonal or wide angle 
IR transmitters are not necessary because the IR transmitter is not used to transmit IR signals 

25 when the VCR remote control is set on a table or on top of the cable box or VCR. 

In any case, in the preferred embodiment, a nnilti-directional or wide angle IR 
transmitter is retained to increase the likelihood of the successful downloading of all of the 
initial setup data* Althou^ the quantity of the initial setup data is not tremendous, it is 
substantial. Thus, an uninterrupted IR stream of a significant duration is required to reach 

30 die VCR from the VCR remote control. The more diverse the radiation of IR signals is, the 

more likely it is that all of a stream of IR signals will reach the IR receiver in the VCR, 
either directly or by reflection. 

For preexisting VCRs with a buUt in instant programmer and IR transmitt^ that were 
made before the present VCR remote control, that can also have their initial setup performed 

35 ttirougb die use of a remote control, the VCR remote control can be programmed, either with 

a program stored in ROM at manufacture or by telq>hone into RAM, to use the preexisting 
VCRs own protocol for initial setup using a remote control. In other words, the VCR remote 
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control is programmed to mimic a consumer using the VCR*s original remote control to 
perform the initial setup. 

In VCRs designed specifically for use with the VCR remote control, a special 
protocol, designed to reduce the length of the IR transmission sent to the VCR is used. In 
an alternative embodiment, part of this special protocol includes using a receipt confirmation 
signal combined with known error d^ection and/or error correction schemes to assure the 
reception of the entire stream of initial setup data by ±t VCR. Known error detection 
schemes that can be used include a using parity check bit in every byte of data and embedding 
a code at some point in the data stream that indicates the length of the entire data stream. 
The use of these and other known error detection and correction schemes allows the VCR to 
verify whedier Ae con^)lete stream of error free initial setup data was received. If it is 
verified that die data received is correa and con^)lete, the VCR can produce an indication, 
either audio or visual, that the initial setup data was successfully received. If it is not verified 
that the data received is correct and complete, the VCR either gives no indication or produces 
a second indication to indicate an unsuccessful transmission. Upon an unsuccessful 
transmission, the consumer adjusts the position of the VCR remote control relative to the 
VCR and retransmits the initial setup data. 

Another alternative is to provide naodular telephone jacks in both the VCR and the 
VCR r^note control for downloading the initial setup data firom the VCR remote control to 
the VCR. This embodiment provides for more oror free transmission of die initial setup 
data, but forces the consumer to connect, disconnect and store the cable tfiat links the VCR 
remote control and ibe VCR. 

Yet another alternative is to include in the VCR a microphone and decoder assembly 
similar to the microphone and decoder assembly 1412-1414 in the VCR remote control. An 
encoder and speaker (not shown) are then added to the VCR remote control. Wifli this 
alternative embodiment die initial setup dau is transmitted from the VCR remote control to 
the VCR using the same type of audio signals as used to download die inidal setup data over 
die telq)hone lines to the VCR remote control. When die consumer is ready to transmit die 
initial smp data from die VCR remote control to die VCR, he or she simply holds up die 
speaker of the VCR remote control to the microphone of tiie VCR and pressed the keys 
necessary to trigger transmission. In die preferred embodiment of this alternative, with 
current speaker and microphone technology, the speaker and microphone on the VCR remote 
control can be combined into a single microphone/speaker conqxment. 

In the downloading process of blocks 1446-1452, the channel data and IR code 
data for the VCR is trans m itted and stored into die RAM of die VCR remote control first. 
Thereafter die data is retransmitted to die VCR and stored into the RAM of the VCR. After 
transmission to the VCR of die channel map data and IR code dau for the VCR is completed, 
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1 the channel map and IR code data for the VCR is erased from the RAM in the VCR remote 

control. If IR code data for use by the VCR remote itself is initially downloaded with the 
channel map data and IR code data for the VCR, this data is, of course, not erased from the 
RAM in the VCR remote control. 

S As described above in reference to the custom controller 1300, shown in FIGS. 53-76 

and particularly FIGS. 58 and 59, the IR codes for control of the cable box and other remote 
controllable electronic equipment that are downloaded ov^ a telq)hone line to the video 
recorder, either directly or via a VCR remote, are stored in diffident ways in different 
alt^native embodiments. Thus, IR codes for numerous cable boxes and odier devices can 

10 be stored in the ROMs of the video recorder and the VCR remote with the addresses of the 

IR codes for a particular cable box or other device being downloaded to the RAM of the 
video recorder or VCR remote. Alternatively, the IR codes Aemselves can be downloaded 
to die RAM of Ae video recorder or VCR remote. 

The invention as shown in the various embodiments of the VCR remote 1400 can be 

^5 readily be used with televisions, cable boxes, satellite receivers or other audio-visual 

components that contain remote control transmitters. The only differraces in operation in 
these alternate configurations are the IR codes and downloading protocols that the VCR 
remote uses. However, the VCR remote as described above is capable of having these codes 
and protocols downloaded by telephone along with the initial setup data. 

20 In all of die embodiments presented in FIGS. 40-81 and the accompanying description, 

the example given of die type of data being downloaded to the custom programmer 1100, 
initial s^p programmer 1200, custom controller 1300, VCR with built in IR transnutter and 
direa telq>hone input (FIGS. 79-80) and VCR remote 1400 (collectively, the "telephone 
downloadable programmers*) is initial setup data. This initial setup data includes IR codes 

25 or IR code addresses for Ae remote control of other electronic equipment, local channel maps 

and the current time. In an alternative embodiment to all of the telephone downloadable 
programmers, shown in FIGS. 82-83, in addition to initial setup data, data representing 
programs tiiat are desired to be recorded or viewed may be downloaded to the various 
telephone downloadable programmers. For any of the telephone downloadable programmers, 

30 the downloaded data representing a program to be recorded is in die form of the actual values 

of the channel, date, tim&of-<lay and length of the program. Alternatively, for those 
telephone downloadable programmers that also perform the functions of the instant 
progranuner 300, the data downloaded, representing a program to be recorded or viewed, is 
in the form of a compressed code or G-code, which contains the channel, date, time-of-day 

35 and lengdi of the program. 
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The physical configuration of this embodiment for downloading program information 
is shown in FIG. 82. FIG, 83 shows a flow diagram of the process of selecting and 
downloading program information according to this embodiment. In block 1500, the user 
calls a customer service representative 1520 located at a remote site on the telephone, either 
on a pay-per-minute or pay^er-call 900 number, toll-free 800 number or regular toil number. 
In block 1502, the user orally tells the representative either specific shows that the user wants 
to record or a more genial description of a type of show to be recorded or viewed. Such 
general descriptions include the type of show, such as situation comedies, dramas, action 
shows, mysteries, police or detective shows, real life rescue, em^gency or police shows, 
game shows^ news magazines, daily news programs, documentaries^ sports events, movies, 
etc. The general descriptions further include more specific descriptions such as movies or 
shows starring a particular actor or actress or directed by a certain director (e.g., 'all 
Humphrey Bogart movies"), sporting events involving a particular team and/or a particular 
sport (e.g., "all U.C.L.A. basketball games")» a show that may be on multiple time a week 
15 on different channels (e.g., "all episodes of T Love Lucy* on this week"). 

In block 1504, the r^resentative eaters the information given by die user in block 
1502 into a conq>uter 1522. The computer includes a large database of television programs 
to be broadcast in die future, stored in mass storage 1526, such as a hard disk. The computer 
then searches the database for television programs that match the information oxtered by the 
r^resentative and retrieves the channel, date, time-of-day and length data for each program 
matching die information entered. In block 1506, the computer automatically checks the date, 
time-of-day and lengdi data for all the programs retrieved in the database search for time 
conflicts betwera programs that overlap each other. 

If there is a time conflict, die computer alms the rq>resentative that diere is a time 
25 conflict and the programs fliat are involved. In block 1508, die representative mforms die 

us^ of the time conflict and die programs that are conflicting. The user dien decides which 
of die conflicting programs he or she wishes to record or view. Alternatively, the user 
chooses to have only the non-conflicting portion of a program that partially conflicts with 
another program recorded to avoid the conflict. For example, if two programs are selected 
that both begin at 8:00pm on Sunday, but one last one hour and the other lasts two hours, the 
user can choose to record the one hour program and die second hour of the two hour 
program. The user tells die representative how to resolve die conflict and, in block 1510, 
the representative enters this information into the computer, which adjusts the selected 
programs accordingly, in block 1512. 

In one embodiment, in block 1514, the conq)uter converts the channel, date, 
timeK>f-<lay and lengdi of each of the programs remaining after the search of the database and 
after resolving time conflicts, if any, into G*codes for use be downloadable programmers that 
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1 perform the functions of the instant programmer 300. Such a programmer is representatively 

shown by dotted line 1S24 widi the programmer 1524 having a CPU 1526, a microphone and 
bigji pass filt^ 1528 (similar to programmer 1100 as shown in FIG. 44), a random access 
memory (RAM) 1532, which includes a stack memory for storing the CDTL information, and 

5 a ROM 1530. In block 1516, the computer downloads the G-codes over a telq)hone line to 

a telephone downloadable programmer that performs die fonctions of the instant programmer 
300, 

In another embodiment, the blocks 1514 and 1516 are replaced by a block (not shown) 
in which the computer downloads data representing the channel, date, time-of-^lay and length 

10 of each of the programs selected by the search of the database and modified to resolve time 

conflicts^ if any, over a telephone line to any telephone downloadable programmer 1524. 

After program data is downloaded to a telq)hone downloadable programmer, and 
decoded into channel, date, time-of-<lay and length if G-codes were downloaded, the CDTL 
data is stored into the memory of any of the telq>hone downloadable programmers, such as 

15 stack memory of RAM 1532, in the same manner such program data is stored into die stack 

memory, such as stadc memory 76 of FIG. 12, of die instant programmer 300 after it is 
decoded from a G-code as described above. After the program data is stored in menoory, the 
control of the recording of the programs according to this data is performed in same manner 
as performed by die various telephone downloadable programmers described above. 

20 In an alternative embodiment, the program data is downloaded to the tdq)hone 

downloadable programmers for control of a television or cable box only, rather than for 
control of a video recorder. Widi this embodiment, die user is able to use a telephone 
downloadable programmer to singly change the channel of his or her television or cable box 
to assure that an important show is not missed because the user forgets vAat time it is or 

2S becomes engrossed in another show or simply because the user does not want to both^ 

having to change diannels manually. 

The format of the database file to the store the great amount of information about the 
future tdevision broadcasts of television programs and the database program used manipulate 
and search the database file can be any well known database fonnat and corresponding 

30 database engine. In the preferred embodiment, the database fonnat used consists of a series 

of records, each consisting of a predetermined set of fields that is the same as die set of fields 
in every other record in the database. Each television program corresponds to one record of 
the database. Each record would contain fields for the title, channel, date, starting 
time-of"<lay and the length of the program. Further, each record includes a series of boolean 

35 fields, each field representing a certain category of television program, such as situation 

comedy, romantic movie, spons program, etc. The advantage of this raibodiment is that 
many different categories may be easUy represented and searched, whUe taking up litde space. 
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1 This embodiment takes up little space because even though there may be over a hundred 

different category fields, a boolean field usually takes up only one bit or at most one byte of 
space for each record in most database file formats. The snuill size of each category field 
also facilitates r^id searching through the database for all the programs in a certain category. 
5 This embodiment also allows for multiple overlapping categories. For example, the database 

may have sq)arate category fields for crime subject matter, comedy, and fiction. One 
television program may be a fictional comedy about crime, thus containing a "true" value in 
all three categories fields. On the other hand, a program may be a real life drama about 
crime which only would contain a "true" value in one of these categories fields, the crime 
10 subject matter field. 

In addition to the boolean category fields, each record includes several "people" fields. 
The contents of the "people* fields include characters in the program, actors and actresses, 
directors and writers involved with the creation of the program. Thus, if a user desires to 
program all programs involving certain people, be they characters, actors or creators of the 
IS program, the computer can search the "people" fields for this information. Alternatively, 

there can be separate fields for characters, actors and actresses, and creators of programs. 

Each record also includes fields devoted to the violence and sexual content of the 
television program. In the case of motion pictures, a field for the rating by the Motion 
Picture Association is utilized. In every record, boolean fields for such descriptions as mild 
20 violence, explicit violence, brief nudity, nudity, pro^ty, adult situations, and sexual theme 

are included. Thus, programs can be selected or excluded from a search based on such 
gen^ content information. 

Each record of tfie database also includes an abstract that contains a brief description 
of the program. This allows a more detaUed and extensive search, albeit more time 
25 consuming, of q>ecific program content by searching all of die abstract fields for certain 

keywords or combinations of keywords. 

It is thought ttat tfie system and m^od of telephone downloading television program 
data according to selection criteria provided by a user to a representative at a remote site of 
the present invention and many of its attendant advantages will be understood from the 
30 foregoing description and it will be apparent diat various changes may be made in die form, 

construction and arrangement of the parts thereof without departing from the spirit and scope 
of the invention or sacrificing all of its material advantages, the form hereinbefore described 
being merely a preferred or exenq>lary embodiment thereof. 



35 



wo 94/21081 



PCT/US94/01984 

-63- 



1 WHAT IS CLAIMED IS: 

1. A systCTi for storing data ioto a video records' comprising: 
a video recorder; and 

5 a remote control for receiving data and retransmitting sudi data to said video recorder, 

said remote control comprising: 

means for receiving said data, 

first mean for storing said data received by said means for receiving, and 
a first remote control transmitter for transmitting commands and said Hata to 
10 said video recorder; 

wherein said video records' comprises: 

a remote control receiver for receiving said conunands and said data transmitted 
by said first remote control transmitter, and 

second means for storing said data received by said remote control receiver. 

15 

2. The system of claim 1 

wherein said video recorder con^)rises a video recorder vi^ich controls the channel 
tuning of an external channel selection device, and further con:q>rises: 

a second remote control transmitter for transmitting commands to said channd 
20 selection device. 



3. The system of daim 2 wherein said data conq>rises remote control communication 
protocol data for control of said channel selection device. 

4. The system of daim 1 wherein said means for receiving data is connected to a means 
for transferring data located at a renK>te site. 



5. The system of daim 1 \i1ierein said means for receiving data is connected through a 
tdq>hone line to a means for transferring data located at a remote site. 

30 

6. The system of claim 1 wherein said means for receiving comprises a microphone and 
means for decoding audio signals. 

7. The system of daim 1 wherein said uKans for receiving comprises a modular phone 
35 jack for connecting said remote control to a tdepbone outlet. 
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1 8. The system of claim 1 wherein said means for receiving comprises a modular phone 

jack for connecting said remote control to a telephone outi^ that is simultaneously connected 
to a telephone. 

5 9, The system of claim 1 

wherein said first remote control transmitter comprises an infrared remote control 
transntiitt^; and 

wh^ein said remote control receiver comprises an infrared remote control receiver. 
10 10. The system of claim 1 wherein said data con^rises channel map data. 

11. A system for storing data into a video recorder coiiq>rising: 
a video recorder; and 

a remote control for receiving data and retransmitting such data to s^d video recorder, 
^5 said remote control conq>risiiig: 

first means for receiving said data, 

first mean for storing said data received by said means for receiving, and 
means for transmitting said data to said video recorder; 
wherein said video recorder comprises: 
20 second means for receiving said data transmitted by said means for 

transmitting, and 

second means for storing said data received by said reooote control receiver. 

12. The system of claim 1 1 

2^ wherein said video recorder conq)rtses a video recorder which controls the channel 

tuning of an external channel selection device, and further conq>rises: 

a remote control transmitter for transmitting commands to said channel selection 

device. 

30 13. The system of claim 12 wherein said data comprises remote control communication 

protocol data for control of said channel sdection device. 

14. The system of claim 1 1 wherein said first means for receiving data is connected to a 
means for transferring data located at a remote site. 

35 



IS. The system of claim 11 wherein said first means for receiving data is connected 
through a telephone line to a means for transferring data located at a remote site. 
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1 16. The system of claim 1 1 wherein said means for transmitting comprises an audio 

speaks. 

17. The system of claim 16 
5 wherein said first means for receiving con^)rises a microphone and means for decoding 

audio signals; and 

wherein said means for transmitting comprises said miCTophone of said first means for 
receiving. 



10 



15 



20 



30 



18. The system of claim 11 wherein said second means for receiving comprise a 
microphone and means for decoding audio signals. 

19. The system of claim 1 1 wherein said first means for receiving conq)rises a microphone 
and means for decoding audio signals. 

20. Tie system of claim 1 1 wherein said means for receiving conqjrises a modular phone 
jack for connecting said remote control to a telq>hone outlet. 

2 1 . The system of claim 1 1 wherein said means for receiving comprises a modular phone 
jack for connecting said remote control to a telephone outlet that is simultaneously connected 
to a telephone. 



22. The system of claim 11 

wherein said first remote control transmitter con?)rises an infi^ared remote control 
25 transmitter; and 

wherein said remote control receive conq)rise8 an infrared remote control receiver. 



35 



23, The system of claim 1 1 wdierein said data comprises channel map data. 

24, A system for transferring and storing data into a video recorder comprising: 
a video recorder conq)rising: 

a remote control receiver, 

means for receiving data from a remote site, and 

means for storing said data distinct from said remote control receiver. 
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1 25. The system of claim 24 

wherein said video recorder comprises a video recorder which controls the channel 
tuning of an external channel sdection device, and further comprises: 

a remote control transmitter for transmitting commands to said channel selection 

5 device. 



26. The system of claim 25 wherein said data comprises remote control communication 
protocol data for control of said channel selection device. 

10 27. The system of claim 24 herein said means for receiving data is connected to a means 

for transferring data located at a remote site. 

28. The system of claim 24 herein said means for receiving data is connected through 
a telephone line to a means for transferring data located at a remote site. 

15 

29. The system of claim 24 wherein said means for receiving Gomprises a microphone and 
means decoding audio signals. 

30. The system of claim 24 wherein said means for receiving coiiq)rise8 a modular phone 
20 jack for connecting said remote control to a telephone outlet. 

3 1 . The system of claim 24 herein said means for receiving comprises a modular phone 
jack for connecting said remote control to a telephone outlet diat is simultaneously connected 
to a tel^hone. 

25 

32. The system of claim 24 herein said data comprises diannd map data. 

33. A mediod of storing data in a video recorder comprising: 
initiadng a telephone connection with a represotative at a remote site; 

30 communicating background information to said representative; 

converting said background information into data for downloading; 
transferring said data for downloading over said telephone connection to a remote 
control; 

transmitting said data for downloading from said remote control to a video recorder; 

35 and 

storing said data for downloading in said video recorder. 
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1 34. The method of claim 33 further comprising, after the step of transmitting said 

download data, the steps of: 

determining if said stq> of transmitting was performed without error; and 
retransnutting said download data from said r^note control to said video recorder if 

S said step of determining detmnined that an error occurred in said step of transmitting. 

35. A method of storing data in a video recorder comprising: 

initiating a telephone connection with a representative at a rraiote site; 
communicating background information to said rq)resentative; 
10 converting said background information into data for downloading; and 

transferring said data for downloading over said telephone connection to a video 

recorder. 



36. A system for using compressed codes for programs identified by user selection criteria 
IS comprising: 

a device progranunable firom a telq)hone at a first end of a telephone line, said 
programmable device controlling the recording on VCR of the identified programs; and 

a source of information to provide the compressed codes coupled to the telq>hone line 
at a location remote from the programmable device, the source including a computer for 
20 applying in response to the sdection criteria compressed codes for the selected programs to 

the telephone line. 

37. A system for using conq)ressed codes for programs identified witfi selection crit^a 
comprising: 

25 a device progranunable from a telephone at a first end of a telephone line, said 

programmable device controls iq^paratus for viewing die identified programs; and 

a source of information to provide die compressed codes coupled to the teIq)hone line 
at t location remote from the programmable device, said source includes a conq>uter for 
applying in respome to the selection aiteria conq)ressed codes for the selected programs. 

30 



35 
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38. A method of using compressed codes for television program scheduling comprising 
die steps of: 

transmitting over a telephone line to a remote location selection criteria for TV 
programs; 

entering the selection criteria at the remote location into a source of compressed codes 
for the programs identified by die selection criteria; 

transmitting the compressed codes from the remote location over the telephone lines; 

and 

downloading the con^>ressed codes from the telephone line into a memory of a 
controller for subsequent control of q)paratus utilizing the programs identified by die 
compressed code. 
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